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1.0 INTRODUCTION

11 PURPOSE

This Field Operations Plan (FOP) is being issued as part of a RCRA Facility Investigation (RFI) and
Corrective Measures Study (CMS) for the Department of the Navy, Atlantic Division for the Marine
Corps Air Station (MCAS), Cherry Point, RFl Units5, 10, 16, and 17, in response to a request by the
Department of the Navy. This FOP was prepared under contract N62470-84-C-6886 and will be
implemented under contract N62470-90-C-7635. As specified in the Draft Work Plan, Revision 1,
(Work Plan) (NUS, updated May 1990), which outlines the technical scope and schedule for Phase | RFI
and CMS activities, preparation of the FOP is designated as Subtask 1.3 in the Work Plan and is
included under Task 1, Project Planning. The activities described in this document generally fall under
Task 3, Field Investigation, in the Work Plan, as well as Task 4, Sample Analysis and Data Validation.

The FOP for Phase | work includes sampling and analytical objectives; the number, type and location
of all samples to be collected during the field investigation; site-specific quality assurance
requirements; and detailed procedures for field activities. The field activities specified in the FOP are
based upon data gaps identified from evaluating the results of previous sampling activities (discussed
in Section 1.2). The sampling and analytical procedures outlined in this FOP will provide data needed
to define present and future risks to human health and the environment, associated with

contamination at the MCAS, as well as to evaluate potential remedial alternatives.

Included in Appendix B of the FOP is the Health and Safety Plan (HASP). The HASP includes site-
specific information on health and safety requirements, a hazard assessment, training requirements,
monitoring procedures for site operations, safety and disposal procedures, and other requirements.

1.2 BACKGROUND

The Work Plan for RFlI Units5,10,16 and 17 was initially prepared as part of the Installation
Restoration Program (IRP) at MCAS, Cherry Point, North Carolina. The first program objective was to
collect and evaluate historical evidence indicating existence of pollutants that may have
contaminated the installation or that pose an imminent health hazard on or off the facility. The
Initial Assessment Study (lAS) (Water and Air Research, Inc., March 1983), which is essentially
equivalent to a Preliminary Assessment conducted by the EPA under the Superfund Program,
accomplished this goal by identifying 14 suspect units. The second objective of the program was to

R3389010 1-1
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determine via sampling and analysis activities whether specific toxic and hazardous materials
identified in the IAS, and possibly other contaminants, exist in concentrations considered to be
hazardous. The Remedial Investigation Interim Report (NUS, November 1988), known previously as
the Verification Step Report, summarized the installation of monitoring wells; sampling and analysis
of groundwater, soils, and sediments; and data evaluation. As a result, the report identified RFI

Units 5, 10, 16, and 17 as contaminated and requiring additional investigation.

Subsequent to these units being identified by the Navy as areas of concern, a Consent Order
under 3008(h) was issued to the Navy by the EPA. This order requires that work be conducted under
the auspices of RCRA. Because of this, RCRA terminology has been incorporated into this FOP
(i.e., RCRA Facility Investigation, Corrective Measures Study, RFI Unit, etc.). The balance of project
activities will be conducted to comply with the requirements of the Consent Order.

1.3 SITE LOCATION AND DESCRIPTION

The Marine Corps Air Station (MCAS), Cherry Point is part of a military installation located in
southeastern Craven County, North Carolina, just north of Havelock. The site is located on a
11,485-acre tract of land bounded on the north by the Neuse River estuary, the east by Hancock
Creek, and the south by North Carolina Highway 101. The irregular western boundary line lies
approximately 3/4 mile west of the Slocum Creek. The entire area is located on a peninsula with Core
and Bogue Sounds to the south. Refer to the vicinity map shown in Figure -1, which also identifies
outlying parts of the military installation, such as the Marine Corps Auxiliary Landing Field (MCALF)
Bogue, Marine Corps Outlying Landing Field (MCOLF) Atlantic, and Point of Marsh Bombing Range.
Summaries of the site history, environmental setting, and existing contaminant data are included in
the Work Plan (NUS, May 1990), more detailed site information can be found in the following

documents:

IAS Report (Water and Air Research, 1983).

® Remedial Investigation Interim Report (NUS, November 1988).

® Hydrogeologic Setting, Water Levels and Quality of Supply Wells at MCAS, Cherry Point
(Lloyd and Daniel, 1988).

@ Hydrogeologic and Water-Quality Data From Well Clusters Located Near the Wastewater
Treatment Plant (Murray and Daniel, 1988).

R3389010 1-2



CP-00402-3.05-10/1/90

Ba ML

souvvse

PO OF MAFiMg
uime irH

BOMBING
BanGi

CHERRY POINT -_'lq :

MILITARY
INSTALLATION

i vows

g
—(7%—  us. HicHwa 0 -
—@— STATE HIGHWAY L : . !

APPROXIMATE SCALE - MILES

14
]

' FIGURE 1-1
VICINITY MAP '
MCAS CHERRY POINT, NC H-::NUS

R3389010 1-3



CP-00402-3.05-10/1/90

@ Results-Groundwater Assessment (Environmental and Safety Designs, Inc., 1988).

e Soil Sampling and Analysis, 100,000-Gallon Tank Site (General Engineering Laboratories,

1988).

Figure 1-2 presents a location map identifying the four RFI Units of concern within the MCAS vicinity;
RFI Units 5, 10, 16 and 17. The following subsections describe these specific units.

1.3.1 RFl Unit 5 - Storage Tanks for Waste Petroleum, Oil, and Lubricant (POL)

RFI Unit 5 consists of Tank No. 1771 (100,000-gallon capacity) and the immediate area. It is adjacent
to a dismantled steam power plant and Slocum Creek. The potentially contaminated area includes a
20-foot-wide strip around Tank 1771 and a 30-foot-wide strip, 150 feet long, between the tank and
Slocum Creek. However, Tank No.1771 has not been definitely identified as the source of
contamination. Also located in the area is Tank 1129, a 1.5-million gallon tank previously used for
No. 6 fuel oil storage. This tank is no longer used and is scheduled for demolition in the near future.

Figure 1-3 shows the general unit configuration.

1.3.2 RFI Unit 10 - Old Sanitary Landfill

RFI Unit 10 is an old sanitary landfill located west of Roosevelt Boulevard and south of the Sewage
Treatment Plant, as shown in Figure 1-4. The unit is bisected by Turkey Gut and lies adjacent to
Slocum Creek. This landfill, which received all waste types generated at MCAS, Cherry Point, covers

approximately 40 acres.

1.3.3 RFl Unit 16 - Landfill at Sandy Branch

RFI Unit 16 is a landfill located on Slocum Creek adjacent to and just south of Sandy Branch. Based on
1949 aerial photography, an approximate 11-acre area was used for what appeared to be a storage

yard. Figure 1-5 depicts the general arrangement of the unit.

1.3.4  RFI Unit 17 - Defense Reutilization and Marketing Office (DRMO)

RFI Unit 17 is a waste storage facility located south of Building 155, as shown in Eigure 1-6. It includes
an area of approximately 1acre and an associated drainage ditch perpendicular to the railroad. The

ditch flows east toward Schoolhouse Branch which then flows to Slocum Creek.

R3389010 1-4
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2.0 UNIT-SPECIFIC FIELD INVESTIGATION ACTIVITIES

This sections outlines the various field investigation and sampling activities for RFI Units 5, 10, 16,

and 17 as follows:

Section 2.1 - RFI Unit 5 Field Activities

Section 2.2 - RFI Unit 10 Field Activities
Section 2.3 - RFI Unit 16 Field Activities
Section 2.4 - RFI Unit 17 Field Activities

The discussion in these sections focuses on hydrogeologic investigation and media sampling activities
that are unique to each RFl Unit. General drilling and sampling specifications that are common to all
RFI Units are discussed in Section 3.0, Sampling Procedures and Field Investigation Operations. For
example, location-specific information such as soil boring depths, is included in this section, whereas

drilling methods common to all soil borings are preserited in Section 3.0.

2.1 RFI UNIT 5 FIELD ACTIVITIES

2.1.1 Surveying Operations

The locations of all new soil borings and monitoring wells will be surveyed following their
installation. A total of 18 soil borings (5B01-5B18) and 4 monitoring wells (5GW08-5GW11), shown in
Figures 2-1a and 2-1b, will be surveyed. In addition, the relative positions of the following items will
be observed and recorded in the field notebook:

Tank 1771.

Tank 1129.

Dismantled Building 90.
Transformer station.
Drainage swales.
Vegetated areas.
Shoreline.

Area of partial remediation of PCB-contaminated soils (Navy personnel will identify this
area to NUS sampling team).

R3389010 2-1
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21.2 Drilling Operations
2.1.2.1 Soil Boring Installation

A total of 18 soil borings will be installed at RFl Unit5. The locations of the proposed soil borings are
shown in Figures 2-1a and 2-1b. One or more samples will be collected from each of the borings for
chemical analysis. None of the 18 soil borings at RFl Unit 5 will be converted to monitoring wells. All
of the borings will be backfilled with bentonite following sampling. Additional drilling procedures
are presented in Section 3.3.3. Soil boring numbers, depths, and location descriptions are shown in
Table 2-1. Most of the soil borings shown in Table 2-1 are relatively shallow (3 to 8 feet), since the
purpose of these borings is to obtain subsurface soil samples for chemical analysis. Soil borings 5801,
5B02, 5B03, and 5B04 are drilled to deeper depths (approximately 40 feet) in order to locate the
depth of the confining layer. Split-spoon sampling intervals for the borings are given in

Section 2.1.3.3.
2.1.2.2 Monitoring Well Installation and Testing

A total of 4 new monitoring wells will be installed at RFl Unit5. The locations of the proposed
monitoring wells are shown in Figures 2-1a and 2-1b. No split-spoon soil samples will be taken during
installation of the well borings. Additional monitoring well construction/installation procedures are
presented in Section3.3.4. Monitoring well numbers, depths, well screen intervals, and location
descriptions are presented in Table 2-2. One round of samples will be collected from the new wells
(and existing wells) for chemical analysis as described in Section2.1.3.1. Well development and
aquifer testing (slug tests), will be performed on each new well as described in Sections 3.3.5
and 3.3.6, respectively. One round of synoptic water-level measurements will be obtained from all
existing wells (5GW01-5GW07) and new wells (5GW08-5GW 11) within a 4-hour period as described in
Section 3.3.7. A second round of water-level measurements will be performed on each new well
within a 24-hour period as described in Section 3.3.7. Continuous water-level monitoring will also be
performed on one of the new wells for a 1-week period as described in Section3.3.7. A summary of .

the monitoring well installation and testing activities for RFI Unit 5 is given below:

Install four shallow monitoring wells (SGW08-5GW11).
Conduct a slug test on each new well.

Obtain synoptic water-level measurements from all wells within a 4-hour period.

Obtain a second round of water-level measurements from new wells within a 24-hour

period.

R3389010 2-2
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TABLE 2-1

RFI UNIT 5
SOIL BORING INSTALLATION DETAILS
MCAS, CHERRY POINT, NORTH CAROLINA

Soil Boring | Boring (Auger) Depth( Location
Number (Feet)

5B01 40 (approximate)(2) Soil gas location No. 4
5802 40 (approximate)(2) Soil gas location No. 14 & 15
5B03 40 (approximate)(2) Soil gas location No. 82
5B04 40 (approximate)(2) Near Tank No. 1771
5B05 8 Near Tank No. 1771
5B06 8 Near Tank No. 1771
5807 8 Near Tank No. 1771
5B08 3 Between Tank No. 1771 and Slocum Creek
5809 3 Between Tank No. 1771 and Slocum Creek
5810 3 Between Tank No. 1771 and Slocum Creek
SB11 3 Between Tank No. 1771 and Slocum Creek
5B12 3 Between Tank No. 1771 and Slocum Creek
5B13 3 Between Tank No. 1771 and Slocum Creek
S5B14 3 Between Tank No. 1771 and Slocum Creek
5815 3 Between Tank No. 1771 and Slocum Creek
5B16 8 Near oil/water separator
5B17 8 Near oil/water separator
SB18 8 Background

(1) Boring depth is depth to which auger is drilled; does not include additional depth
of any split-spoon or thin-wall tube samples taken at bottom of bore hole.
(2)  Boring will be drilled to depth of confining layer (approximately 30-50 feet).

R3389010 2-5
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TABLE 2-7

RFIUNITS

LABORATORY ANALYSIS OF SEDIMENT SAMPLES

MCAS, CHERRY POINT, NORTH CAROLINA

(TOQ)

Analytical DQO Total Number

Parameter Method Level of Analyses(b)
PCBs CLP@) C 6
Total Organic Carbon SW 9060 E 6

(a) CLP-Contract Laboratory Program.
(b) Does not include QA/QC samples (see Section 3.2.2).

2-15
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2.1.3 Media Sampling Operations

The following media will be sampled at RFI Unit 5:

e Groundwater

e Floating product (if encountered)
® Subsurface soil

@ Sediment

The sample identification system used for the media is presented in Section 3.2.1. Sample handling,
packaging and shipping, and documentation are discussed in Sections3.2.2, 3.2.3, and3.2.4,
respectively. With respect to the quality of data needed to support the RFl and CMS activities, a Data
Quality Objective (DQO) Level C will be used for all samples. Protocols for DQO Level C are described
in Section9.0 of the "NUS Corporation Laboratory Quality Assurance Plan in support of the
Department of the Navy Requirements for Quality Control of Analytical Data.”

2.1.3.1 Groundwater Sampling

One round of groundwater samples will be taken from six existing wells (SGW01, 5GW02, SGWO03,
5GW04, 5GW05, and 5GW07) and four newly installed wells (SGW08, 5GW09, 5GW10, and 5GW11).
Groundwater sampling locations are shown in Figures 2-1a and 2-1b. The laboratory analysis of
groundwater samples is summarized in Table 2-3. All of the monitoring wells will be analyzed for the

following parameters:

TCL volatiles

PCBs

Total Suspended Solids (TSS)
Total Petroleum Hydrocarbons

In addition to the parameters listed above, groundwater from wells 56W01, 5GW08, 5GW09, 5GW10,
and 5GW11 will be analyzed for:

@ Total Organic Carbon (TOC):

R3389010 2-7
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TABLE 2-3

RFIUNITS
LABORATORY ANALYSIS OF GROUNDWATER SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

Analytical DQO Total Number
Foraster Method Level of Analyses (C)
TCL Volatiles(2) CLP(b) C 10
PCBs CLP(b) C 10
Total Suspended Solids
(T5S) EPA 160.2 E 10
Total Organic Carbon
(n
(TOC) EPA 415.1 E 5
Total Petroleum
Hydrocarbons ERAALS;] € 1e
(a) TCL = Target Compound List.
(b) CLP = Contract Laboratory Program.
(c) Does not include QA/QC samples (see Section 3.2.2).

PCBs Polychlorinated biphenyls.
(1 Wells 5GW01, 5GW08, 5GW09, 5GW10, 5GW11 (one sample per
well).
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If a floating product layer is detected in the shallow monitoring wells (56W07, 5GW08, 5GW09,
5GW10, 5GW11), samples of the floating product will be collected and analyzed as described in the

following section.
2.1.3.2 Floating Product

If a floating product layer is detected in any of the shallow monitoring wells (SGW07, 5GW08,
5GW09, 5GW10, 5GW11), a sample of the floating product will be collected from that well and
analyzed for the parameters listed in Table 2-4.

2.1.3.3 Subsurface Soil Sampling

Details of split-spoon sampling and analyses are summarized in Table 2-5 for the 18so0il borings
drilled at RFI Unit5. Laboratory analyses of the subsurface samples are also outlined in Table 2-6.
Soil sampling locations are shown in Figures2-1a and 2-1b. Overburden drilling procedures and

subsurface sampling guidelines are given in Section 3.3.3.

As shown in Table 2-5, laboratory analyses will only be conducted on the shallow subsurface soil
samples (10 feet or less). With respect to the four borings that are to be drilled to the confining layer
(5801, 5B02, 5B03, and 5B04), the deeper split-spoon samples will be taken for lithologic description
only, in order to locate the depth of the confining layer. Because the depth of the confining layer
may vary throughout RFI Unit5 (approximately 30-50 feet), the exact number and depths of the
split-spoon samples required to locate the confining layer will be determined in the field by the site
geologist. For Soil Borings 5801-5B04, following collection of the shallow soil samples for laboratory
analyses (0-10 feet), the next split-spoon sample will be taken at approximately 28-30 feet to locate

the confining layer and then at 5-foot intervals, as shown in Table 2-5.
2.1.3.4 Sediment Sampling

A total of six sediment samples will be collected from Slocum Creek in the vicinity of the oil/water
separator outfall. The six samples will be taken from three transects perpendicular to the bank of
Slocum Creek approximately 100 feet apart. The three transect locations are shown in Figure 2-1b
and are organized as follows:

@ Two sampleswill be taken upgradient of the discharge point.

® Twosamples will be taken at the discharge point.
® Two sampleswill be taken downgradient of the discharge point.

R3389010 2-9
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TABLE 2-4

RFI UNIT 5
LABORATORY ANALYSIS OF FLOATING PRODUCT SAMPLES (OPTIONAL)
MCAS, CHERRY POINT, NORTH CAROLINA

p ' Analytical DQo Total Number of
ity Method Level Analyses (b)

PCBs CLP(a) G 5(c)
British Thermal Unit

A C 5(c)
(BTU) STM D3286
Flashpoint TBD E 5(c)
Density TBD E 5(c)
Viscosity TBD E 5(c)

(@)  CLP-Contract Laboratory Program.

(b) Does not include QA/QC samples (see Section 3.2.2).

(c) One sample per well will be taken only if floating product is
encountered in that well (maximum 5 total samples).

PCBs Polychlorinated biphenyls.

TBD ToBe Determined.
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TABLE 2-5

RFIUNITS
SUBSURFACE SOIL SAMPLING DETAILS
MCAS, CHERRY POINT, NORTH CAROLINA

Soil Boring Slarnpling !
Miimbas nterval Sample Type Analysis (Per Sample)
(Feet)
5B01, 5B02, 5B03 0.5-25 split-spoon Lﬁ;::cl::i;gi;:gﬁi;otal Petroleum
28 -30(1 Split-spoon | None
33-35(1) Split-spoon | None
38-40(1) Split-spoon | None
5B04 0.5-2.5 Split-spoon | Full TCL organics and metals plus TPHs
3.0-5.0 Splitspoon | Full TCL organics and metals plus TPHs
5.5-7.5 Splitspoon | Full TCL organics and metals plus TPHs
8.0-10.0 Splitspoon | Full TCL organics and metals plus TPHs
28 -30(1) Splitspoon | None
33-35(1 Splitspoon | None
38-40(M Splitspoon | None
5B05, 5806, 5807 0.5-25 Split-spoon | Full TCL organics and metals plus TPHs
3.0-5.0 Split-spoon | Full TCL organics and metals plus TPHs
5.5-7.5 Split-spoon | Full TCL organics and metals plus TPHs
8.0-10.0 Split-spoon | Full TCL organics and metals plus TPHs
5B08, 5809, 5B10, 1.0-3.0 Split-spoon | TCL volatiles
S 1.0-3.0 Split-spoon | PCBs
1.0-3.0 Split-spoon | Total Petroleum Hydrocarbons (TPHs)
1.0-3.0 Split-spoon | Total Organic Carbon (TOC)
1.0-3.0 Split-spoon | Density
1.0-3.0 Split-spoon | Grainsize
1.0-3.0 Split-spoon | British Thermal Unit (BTU)
3.0-5.0 Split-spoon | TCL volatiles, PCBs, TPHs

R3389010
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TABLE 2-5

RFIUNITS

SUBSURFACE SOIL SAMPLING DETAILS
MCAS, CHERRY POINT, NORTH CAROLINA

PAGE TWO
. : Sampling
Soil Boring s Sample Type Analysis (Per Sample)
Number (Feet)

5B12,5B13,5B14, 1.0-3.0 Split-spoon | TCL volatiles, PCBs, TPHs, TOC
5B15

3.0-5.00 Split-spoon | TCL volatiles, PCBs, TPHs

5B16,5B17,5B18 0.5-25 Split-spoon | Full TCL organics and metals plus TPHs

3.0-5.0 Split-spoon | Full TCL organics and metals plus TPHs

55«75 Split-spoon | Full TCL organics and metals plus TPHs

8.0-10.0 Split-spoon | Full TCL organics and metals plus TPHs

(1) Actual sampling interval and number of split-spoon samples will be determined in the
field by site geologist.
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TABLE 2-6

RFIUNITS
LABORATORY ANALYSIS OF SUBSURFACE SOIL SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

: DQO Total Number of
Parameter Analytical Method i.ovel Analyses(©
Full TCL Organics and
(a) (1)

Metals* CLP G 28
TCL Volatiles(b) CLP(a) C 19(2)
PCBs CLP(a) C 19 ()
Total Organic Carbon

@3
(TOO) SW 9060 E 8
Density Agronomy No. 9 E 4 (8)
Grain Size ASTM D422 E 4(4)
British Thermal Unit ASTM D3286 E 4(4)
Total Petroleum

5
Hydrocarbons SW3550/EPA 418.1 E 47 (3)

(@  CLP = Contract Laboratory Program.

()  TCL = Target Compound List.

(c) Does not include QA/QC samples (see Section 3.2.2).

¥ Full TCL Organics and Metals are proposed for soil samples associated with
RCRA closure of Tank 1771. Field QA/QC samples have been estimated for
planning purposes.

(1) Four each from 5B04-5B07 and 5B16-5B18.

(2) Two each from 5B08-5B15, one each from 5801, 5802, 5B03.

3) One each from 5B08-5B15 (1-3 foot interval).

(4) One each from 5B08-5B11 (1-3 foot interval).

(5) One each from SB01-5B03, four each from 5B04-5B07 and 5B16-5B18, and
two each from 5B08-5B15.
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At each transect, a sample will be taken 2 feet and 4 feet from the edge of the bank. Specific
sediment sampling procedures are discussed in Section 3.4.3. Laboratory analyses for the six samples

aresummarized in Table 2-7.

2.2 RFI UNIT 10 FIELD ACTIVITIES

2.2.1 Surveying Operations

The locations of all new soil borings and monitoring wells will be surveyed following their
installation. A total of 4 soil borings (10B01-10B04) and 12 monitoring wells (10GW36-10GW47),

shown in Figures 2-2a and 2-2b, will be surveyed.

2.2.2 Drilling Operations

2.2.2.1 Soil Boring Installation

A total of 4 soil borings will be drilled at RFl Unit 10 through the surface impoundment area. The
locations of the proposed sail borings are shown in Figures2-2a and 2-2b. Soil boring numbers,
depths, and location descriptions are shown in Table 2-8. One or more samples will be collected from
each of the borings for chemical analysis. The four borings will be backfilled with bentonite
following sampling. Additional drilling procedures are presented in Section 3.3.3. Split-spoon

sampling intervals for the borings are given in Section 2.2.3.2.
2.2.2.2 Monitoring Well Installation and Testing

A total of 12 new monitoring wells will be installed at RFl Unit 10. The locations of the proposed
monitoring wells are shown in Figures2-2a and 2-2b. Additional monitoring well
construction/installation procedures are presented in Section3.3.4. Monitoring well numbers,
depths, well screen intervals, and location descriptions are presented in Table2-9. As shown in
Table 2-9, all wells will be installed to a depth of 25 feet. However, in order to locate the depth of the
confining layer, 9 of the 12 well borings (10GW36, 10GW37, 10GW38, 10GW39, 10GW40, 10GW44,
10GW45, 10GW46, and 10GW47) will be drilled to an initial depth of approximately 40 feet and then
backfilled with bentonite to the well depth (25 feet) after the confining layer has been located.

R3389010 2-14
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TABLE 2-7

RFIUNITS

CP-00402-3.05-10/1/90

LABORATORY ANALYSIS OF SEDIMENT SAMPLES

MCAS, CHERRY POINT, NORTH CAROLINA

(TOQ)

Analytical DQO Total Number

Fareiiecer Method Level of Analyses(b)
PCBs CLP(a) C 6
Total Organic Carbon SW 9060 : 6

(@)  CLP-Contract Laboratory Program.
(b) Does not include QA/QC samples (see Section 3.2.2).
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One round of samples will be collected from the new wells (and existing wells) for chemical analysis as
described in Section 2.2.3.1. Well development and aquifer testing (slug tests) will be performed on
each new well as described in Sections 3.3.5 and 3.3.6, respectively. One round of synoptic water-level
measurements will be obtained from 23 existing wells (10GW01-10GW17, 10GW19-10GW21, and
10GW33-10GW35) and all new wells (10GW36-10GW47) within a 4-hour period as described in
Section 3.3.7. A second round of water-level measurements will be performed on each new well
within a 24-hour period as described in Section 3.3.7. Continuous water-level monitoring will also be
performed on one of the new wells for a one week period as described in Section 3.3.7. A summary

of the monitoring well installation and testing activities for RFI Unit 10 is given below:

Install 12 monitoring wells (10GW36-10GW47).
Conduct a slug test on each new well.
Obtain synoptic water-level measurements from all wells within a 4-hour period.

Obtain a second round of water-level measurements from new wells within a 24-hour
period.
® Perform continuous water level monitoring on one new well for a one-week period.

2.2.2.3 Staff Gauge Installation

Two staff gauges will be installed at the locations shown in Figure 2-2b. One gauge will be placed in
Turkey Gut and the other will be placed in Slocum Creek. At a minimum, water-level measurements
will be recorded at each staff gauge 4 times throughout the field investigation and following storm

events.

2.2.3 Media Sampling Operations

The following media will be sampled at RFI Unit 10:

® Groundwater
@ Subsurface soil
® Surface water
@ Sediment

The sample identification system used for the media is presented in Section 3.2.1. Sample handling,
packaging and shipping, and documentation are discussed in Sections3.2.2, 3.2.3, and 3.2.4,
respectively. With respect to the quality of data needed to support the RFl and CMS activities, a Data
Quality Objective (DQO) Level C will be used for all samples. Protocols for DQO Level C are described
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in Section9.0 of the “NUS Corporation Laboratory Quality Assurance Plan in support of the
Department of the Navy Requirements for Quality Control of Analytical Data.”

2.2.3.1 Groundwater Sampling

One round of groundwater samples will be taken from 23 existing wells (10GW01-10GW17,
10GW19-10GW21, and 10GW33-10GW35) and 12 new wells (10GW36-10GW47). Groundwater
sampling locations are shown in Figures2-2a and2-2b. The laboratory analysis of groundwater
samples is summarized in Table 2-10. All of the monitoring wells will be analyzed for the following

parameters:

@ TClvolatiles
® Total metals (filtered/unfiltered)
@ Total Suspended Solids (TSS)

In addition to the parameters listed above, grodndwater from 8existing wells (10GWO01, 10GW04,
10GWO09, 10GW12, 10GW13, 10GW14, 10GW19, and 10GW33) and all new wells (10GW36-10GW47)

will be analyzed for:

@ Total Organic Carbon (TOC)
® Biochemical Oxygen Demand (BOD) (5-day)

Groundwater from wells 10GW03 and 10GW36 will be analyzed for:

@ TCLBase Neutral Acid (BNA) extractable compounds
@ TCL pesticides/PCBs

2.2.3.2 Subsurface Soil Sampling
Details of split-spoon sampling and analyses are summarized in Table 2-11 for the 4 soil borings and
12 monitoring well borings installed at RFl Unit 10. Laboratory analyses of the subsurface samples are

also outlined in Table 2-12. Soil sampling locations are shown in Figures 2-2a and 2-2b. Overburden
drilling procedures and subsurface sampling guidelines are given in Section 3.3.3.

R3389070 2-22
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TABLE 2-10

RFI UNIT 10
LABORATORY ANALYSIS OF GROUNDWATER SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

Analytical Total Number

Parameter Method DQO Le\ffel of Analyses (d)
TCL Volatiles(@) CLP(b) C 35
Priority Pollutant Metals 1
(filtered/unfiltered) | € 2
Total Organic Carbon (TOC) EPA 415.1 E 20(2)
TCL BNA(2)c) CLP(b) (o 2(3)
TCL Pesticides/ PCBs(@) CLP(b) € 203
Total Suspended Solids (TSS) EPA 160.2 E 35
Biochemical Oxygen Demand @)
(BOD) (5-day) SM 507 E 20

(@ TCL = Target Compound List.

(b) CLP = Contract Laboratory Program.

() Base Neutral Acid Extractable Compounds.

d) Does notinclude QA/QC samples (see Section 3.2.2).

(1 Antimony CLP 204.2 Mercury CLP 245.1, CLP 245.5
Arsenic CLP 206.2 Nickel CLP 200.7
Beryllium CLP 200.7 Selenium CLP 270.2
Cadmium CLP 200.7 Silver CLP 2721
Chromium CLP 200.7 Thallium CLP 279.2
Copper CLP 200.7 Zinc CLP 200.7
Lead CLP 239.2

2) Wells 10GW01, 10GWO04, 10GW09, 10GW12, 10GW13, 10GW14, 10GW19,
10GW33, and 10GW36-10GW47.
3)  Wells 10GW03 and 10GW36 (one sample per well).
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TABLE 2-11

RFIUNIT 10

SUBSURFACE SOIL SAMPLING DETAILS
MCAS, CHERRY POINT, NORTH CAROLINA

Soil Boring/ Sampling
Monitoring Well | Interval Sample Type Analysis
Number (feet)

10B0O1 1-3 Split-spoon TCL Volatiles (optional)(1)
1-3 Split-spoon TCL Metals (optional)(1)
1-3 Split-spoon Total Organic Carbon (TOC) (optional)(!)
3-5 Split-spoon TCL Volatiles
3-5 Split-spoon TCL Metals
3-5 Split-spoon TCL BNA compounds
3-5 Split-spoon TCL Pesticides/PCBs
3-5 Split-spoon Total Organic Carbon (TOC)
3-5 Split-spoon Cation Exchange Capacity (CEC)
3-5 Split-spoon British Thermal Unit (BTU)

10B02, 10B04 1-3 Split-spoon TCL Volatiles (optional)(1)

1-3 Split-spoon TCL Metals (optional)(1)
1-3 Split-spoon Total Organic Carbon (TOC) (optional)(!)
3-5 Split-spoon TCL Volatiles
3-5 Split-spoon TCL Metals
3-5 Split-spoon Total Organic Carbon (TOC)

10803 1-3 Split-spoon TCL Volatiles (optional)(1)
1-3 Split-spoon TCL Metals (optional)(")
1-3 Split-spoon Total Organic Carbon (TOC) (optional)(T)
3-5 Split-spoon TCL volatiles
3-5 Split-spoon TCL metals
3-5 Split-spoon TCL BNA compounds
3-5 Split-spoon TCL Pesticides/PCBs
3-5 Split-spoon Total Organic Carbon (TOC)
3-5 Split-spoon Cation Exchange Capacity (CEC)
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RFI UNIT 10

SUBSURFACE SOIL SAMPLING DETAILS
MCAS, CHERRY POINT, NORTH CAROLINA
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PAGE TWO
Soil Boring/ Sampling
Monitoring Well | Interval Sample Type Analysis
Number (feet)
10GW36 28-30(2) Split-spoon None
33-35(2) Split-spoon None
38-40(2) Split-spoon None
40-42(2) Thin-wall tube Porosity, Permeability
10GW37, 28-30(2) Split-spoon None
10GW38, ;
10GW39, 33-35(2) Split-spoon None
10GW40 38-40(2) Split-spoon None
10GW41,
10GW42, None None None
10GW43
10GW4a4 28-30(2) Split-spoon None
33-35(2) Split-spoon None
38-40(2) Split-spoon None
40-42(2) Thin-wall tube Porosity, Permeability
10GW45, 28-30(2) Split-spoon None
10GW46, "
10G6W47 33-35(2) Split-spoon None
38-40(2) Split-spoon None

(1) Split-spoon sample will be packaged for three analysis (TCL volatiles plus xylenes, TCL
metals, and TOC) only if obvious evidence of contamination is observed in the sample.
Optional samples may only be taken from any two of the four borings (i.e., maximum

number of optional samples is two).

(2) Actual sampling interval and number of split-spoon sample will be determined in the field

by the site geologist.

(3) Actual sampling interval is dependent on depth of confining layer (30-50 feet) and will be

determined in the field by the site geologist.

R3389010
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TABLE 2-12

RFIUNIT 10

LABORATORY ANALYSIS OF SUBSURFACE SOIL SAMPLES

MCAS, CHERRY POINT, NORTH CAROLINA

Analytical DQO Total Number
PATRMSLEr Method Level of Analyses(d)
TCL Volatiles(@) CLP(b) (5 6
TCL Metals(2) CLP(b) = 6
TCL BNA(C) CLP(b) £ 21
TCL Pesticides/ PCBs CLP(b) C 20
Total Organic Carbon
(TOC) SW 9060 E 6
Cation Exchange Capacity 1)
(CEC) SW 9081 E 2
British Thermal Unit (BTU) ASTM D3286 E 1(2)
Porosity - E 2@)
Permeability SW9100 E 2Q3)

(@) TCL = Target Compound List.
(b)  CLP = Contract Laboratory Program.

()  Base Neutral Acid Extractable Compounds.
(d Does notinclude QA/QC samples (see Section 3.2.2).

(1) Borings 10B01 and 10B03 (one sample per boring).

2)  Onesample from Bori

3)  Borings 10GW36 and 10GW44 (one sample per boring).

ng 10801.
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As shown in Iable2-11, two split-spoon samples will be taken from each of the soil borings
(10B01-10B04). For each of the four borings, laboratory analyses will be conducted on the second
split-spoon sample taken (3-5 feet) from each boring. For each boring, laboratory analysis for the first
split-spoon sample (1-3 feet) is optional. Sample containers from this optional split-spoon sample will
only be prepared for analysis if obvious evidence of contamination is observed in the sample. An
optional sample will only be taken from any two of the four borings, however. In other words, a

maximum number of two optional samples will be taken.

As shown in Table 2-11, split-spoon samples will only be taken from the nine monitoring well borings
that are drilled to the confining layer (approximately 40 feet). No split-spoon samples will be taken
from monitoring well borings which are drilled to 25 feet (10GW41, 10GW42, and 10GW43).

For the nine deep borings, the split-spoon samples will be taken for lithologic description only, in
order to locate the depth of the confining layer. The first split-spoon sample will be taken at
approximately 28-30 feet and then at approximately 5-foot intervals. Because the depth of the
confining layer may vary throughout RFl Unit 10 (approximately 30-50 feet), the actual number and
depths of the split-spoon samples required to locate this layer will be determined in the field by the
site geologist. For borings 10GW36 and 10GW44, once the confining layer is located, a thin-wall tube

sample will be taken from the confining layer and analyzed for porosity and permeability.
2.2.3.3 Surface Water Sampling

Surface water samples will be collected from a total of six locations in Turkey Gut and Slocum Creek as
shown in Figure 2-2b. The laboratory analysis program for surface water is summarized in Table 2-13.

All six surface water samples will be analyzed for the following parameters:

® TCLvolatiles
@ Total metals (filtered/unfiltered)
® Total Suspended Solids (TSS)

In addition to the parameters listed above, two of the six samples will be analyzed for hardness. One

of these samples will be collected from the furthest upgradient location in Turkey Gut and the other
from the location near the intersection of Turkey Gut and Slocum Creek (see Figure 2-2b).
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TABLE 2-13

RFI UNIT 10
LABORATORY ANALYSIS OF SURFACE WATER SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

Parameter i il i (i
TCL Volatiles(a) CLP(b) C 6
Pl:iority Pollu_tant Metals 1) c 12
(filtered/unfiltered)
Total Suspended Solids (TSS) EPA 160.2 E 6
Hardness SM 314B E 2(2)

(@ TCL = Target Compound List.
(b) CLP = Contract Laboratory Program.
(€ Doesnotinclude laboratory QA/QC samples.

(1 Antimony CLP 204.2 Mercury CLP 245.1, CLP 245.5
Arsenic CLP 206.2 Nickel CLP 200.7
Beryllium CLP 200.7 Selenium CLP 270.2
Cadmium CLP 200.7 Silver CLP 272.1
Chromium CLP 200.7 Thallium CLP 279.2
Copper CLP 200.7 Zinc CLP 200.7
Lead CLP239.2

()  One sample will be taken furthest upgradient of site in Turkey Gut
(Eigure 2-2b) and one sample at intersection of Turkey Gut and Slocum Creek

(Eigure 2-2b).
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2.2.3.4 SedimentSampling

Sediment samples will be collected from a total of six locations in Turkey Gut and Slocum Creek as
shown in Figure 2-2b. The laboratory analysis program is summarized in Table 2-14. All six sediment
samples will be analyzed for the following parameters:

@ TCLvolatiles
@ Total metals
® Total Organic Carbon (TOC)

23 RFI UNIT 16 FIELD ACTIVITIES

2.3.1 Surveying Operations

The locations of all new soil borings and monitoring wells will be surveyed following their
installation. A total of 10soil borings (16B01-16B10) and 7 monitoring wells (16GW10-16GW 16) will

be surveyed. The locations of the proposed monitoring wells are shown in Figures 2-3a and 2-3b.

2.3.2 Drilling Operations
2.3.2.1 Soil Boring Installation

A total of 10 soil borings will be installed at RFl Unit 16 at various soil gas locations. Soil gas locations
are shown in Figure 2-3a. Soil boring numbers, depths, and location descriptions are shown in
Table 2-15. Six of the soil borings will be drilled to the water table or to a maximum (auger) depth of
8 feet; 16B02, 16B03, 16B05, 16B06, 16B07, and 16B08. The other four soil borings (16B01, 16B04,
16B09, and 16B10) will be drilled to deeper depths (approximately 40 feet) in order to locate the
depth of the confining layer. All borings will be backfilled with bentonite following sampling.
Additional drilling procedures are presented in Section 3.3.3. Split-spoon sampling intervals for the
borings are given in Section 2.3.3.2. Soil samples from the borings will be collected and inspected
visually and by HNu to determine the presence of buried waste (sludge lagoons or buried drums).
Samples may be collected from any of the 10soil borings for chemical analysis as described in
Section 2.3.3.2. Thissampling is considered optional.
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TABLE 2-14

RFI UNIT 10
LABORATORY ANALYSIS OF SEDIMENT SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

Analytical DQO Total Number
Parametar Method Level of Analyses(c)
TCL Volatilesta) CLP(b) c 6
TCL Metals(a) CLP(b) € 6
Total Organic Carbon
(TOC) SW 9060 C 6

(@ TCL = Target Compound List.
(b) CLP = Contract Laboratory Program.
(0  Does notinclude QA/QC samples (see Section 3.2.2).
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TABLE 2-15

RFIUNIT 16
SOIL BORING INSTALLATION DETAILS
MCAS, CHERRY POINT, NORTH CAROLINA

il s~ i
16801 40 (approximate)(2) Soil gas location No. 443
16802 8 (approximate)(3) Soil gas location No. 567
16B03 8 (approximate)®) Soil gas location No. 581
16B04 40 (approximate)(@) Soil gas location No. 584
16B05 8 (approximate)(3) Soil gas location No. 614
16B06 8 (approximate)(3) Soil gas location No. 608
16807 8 (approximate)(3) Soil gas location No. 655
16B08 8 (approximate)) Soil gas location No. 638
16809 40 (approximate)(2) Soil gas location No. 660
168010 40 (approximate)(2) Soil gas location No. 424

(1) Boring depth is depth to which auger is drilled; does not include

additional depth of any split-spoon or thin-wall tube samples taken at

bottom of bore hole.
(2) Boring will be drilled to depth of confining layer (approximately
30-50 feet).

(3)  Boring will be drilled to water table up to a maximum depth of 8 feet.
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2.3.2.2 Monitoring Well Installation and Testing

A total of 7 new monitoring wells will be installed at RFl Unit 16. The locations of the proposed
monitoring wells are shown in Figures2-3a and2-3b. Additional monitoring well
construction/installation procedures are presented in Section3.3.4. Monitoring well numbers,
depths, well screen intervals, and location descriptions are presented in Table 2-16. As shown in
Table 2-16, all wells will be installed to a depth of 25 feet. However, in order to locate the depth of
the confining layer, all well borings will be drilled to an initial depth of approximately 40 feet and
then backfilled with bentonite to the well depth (25 feet) after the confining layer has been located.
As discussed in Section 2.3.3.2, a thin-wall tube sample will be taken at the bottom of two monitoring
well borings (16GW12 and 16GW 16).

One round of samples will be collected from the 7 new wells (and all existing wells) for chemical
analysis as described in Section 2.3.3.1. Well development and aquifer testing (slug tests), will be
performed on each new well as described in Sections3.3.5 and 3.3.6, respectively. One round of
synoptic water-level measurements will be obtained from 9 existing wells (16GW01-16GW09) and all
new wells (16GW10-10GW16) within a 4-hour period as described in Section 3.3.7. Because RFI
Units 15 and 17 are located in close proximity to RFl Unit 16, the wells in these two RFI Units will be
also included in the synoptic water-level measurements. Monitoring wells in RFI Unit 15 are shown in
Figure 2-3c. A second round of water-level measurements will be performed on each new well in RFI
Unit 16 within a 24-hour period as described in Section 3.3.7. A summary of the monitoring well
installation and testing activities for RFl Unit 16 is given below:

Install 7 monitoring wells (16GW10-16GW 16).

@ (Conduct aslug test on each new well.

® Obtain synoptic water-level measurements from all wells within a 4-hour period (including
wells in RFl Units 15 and 17).

@ Obtain a second round of water-level measurements from new wells within a 24-hour

period.
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TABLE 2-16

RFIUNIT 16
MONITORING WELL INSTALLATION DETAILS
MCAS, CHERRY POINT, NORTH CAROLINA

MO'\}\I;t;lﬂng Total Ba,::g Dept! Dv::tl:'\ LeR:getrh I?:rraegi: Location
Number (feet) (feet) (feet)
16GW10 40 (approximate)(1 25 12 15 Soil gas location No. 507
16GW11 40 (approximate)(!) 25 12 15 Near Navy supply building
16GW12 40 (approximate)(!) 25 12 15 Background
16GW13 40 (approximate)(1) 25 12 15 Behind composite shop
16GW14 40 (approximate)(!) 25 12 15 Soil gas location No. 464
16GW15 40 (approximate)(1) 25 12 15 Soil gas location No. 454
16GW16 40 (approximate)() 25 12 15 Soil gas location No. 573

(1) Boring will be drilled to depth of confining layer (approximately 30-50 feet). Boring will be
backfilled with bentonite to well depth (25 feet).
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2.3.2.3 Staff Gauge Installation

Two staff gauges will be installed at the locations shown in Figure 2-3b. One gauge will be placed in
Sandy Branch and the other will be placed in Slocum Creek. At a minimum, water-level
measurements will be recorded at each staff gauge 4 times throughout the duration of the field

investigation and following storm events.

23.3  Media Sampling Operations

The following media will be sampled at RFI Unit 16:
Groundwater

Subsurface soil

Surface water

Sediment

The sample identification system used for the media is presented in Section 3.2.1. Sample handling,
packaging and shipping, and documentation are discussed in Sections3.2.2, 3.2.3, and3.2.4,
respectively. With respect to the quality of data needed to support the RFl and CMS activities, a Data
Quality Objective (DQO) Level C will be used for all samples. Protocols for DQO Level C are described
in Section9.0 of the “NUS Corporation Laboratory Quality Assurance Plan in support of the
Department of the Navy Requirements for Quality Control of Analytical Data.”

2.3.3.1 Groundwater Sampling

One round of groundwater samples will be taken from 10existing monitoring wells
(16GW01-10GW09 and either S3W2 or S3W3), one potable well (PW16) and 7new wells
(16GW10-16GW16). Groundwater sampling locations are shown in Figures2-3a and 2-3b. The
locations of S3W2 and S3W3 will be determined in the field. Since one of these two wells is equipped
with a continuous water level recorder, the other will be sampled. The laboratory analysis of
groundwater samples is summarized in Table 2-17. All of the monitoring wells will be analyzed for

the following parameters:

TCL volatiles

Total metals (filtered/unfiltered)
Total Suspended Solids (TSS)
Cyanide
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TABLE 2-17

RFIUNIT 16

LABORATORY ANALYSIS OF GROUNDWATER SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

Analytical DQO Total Number

Parameter Method Level of Analyses(c)
TCL Volatiles(2) CLP(b) C 18
Priority Pollutant Metals 4
(filtered/unfiltered) 0 ¢ 36
Cyanide EPA 335.2 C 18
Total Organic Carbon (TOQ) EPA 415.1 E 10(2)
Total Suspended Solids (TSS) EPA 160.2 E 18
Biochemical Oxygen Demand 2
(BOD) (5-day) SM 507 E 10 (2)

(@  TCL-Target Compound List.

(b)  CLP- Contract Laboratory Program.
(©)  Does notinclude QA/QC samples (see Section 3.2.2).

(1) Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead

CLP 204.2
CLP 206.2
CLP 200.7
CLP 200.7
CLP 200.7
CLP 200.7
CLP 239.2

Mercury
Nickel
Selenium
Silver
Thallium
Zinc

CLP 245.1,CLP 245.5
CLP 200.7
CLP 270.2
CLP 272.1
CLP279.2
CLP 200.7

)  Wells 16GW01, 16GW04, 16GW06, and 16GW10-16GW16.
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In addition to the parameters listed above, groundwater from 3 existing wells (16GW01, 16GWO04,
and 16GWO06) and all new wells (16GW10-16GW 16) will be analyzed for:

® Total Organic Carbon (TOC)
® Biochemical Oxygen Demand (BOD) (5-day)

2.3.3.2 Subsurface Soil Sampling

Details of split-spoon sampling and analyses are summarized in Table 2-18 for the 10 soil borings and
7 monitoring well borings installed at RFI Unit 16. Laboratory analyses of the subsurface samples are
also outlined in Table 2-19. Soil gas locations, which will be used to locate soil boring positions, are
shown in Figure 2-3a. Overburden drilling procedures and subsurface sampling guidelines are given
in Section 3.3.3.

As shown in Table 2-18, a minimum of two and a maximum of four split-spoon samples will be taken
from each of the 6 shallow soil borings (16802, 16B03, 16B05, 16B06, 16B07, and 16B08) depending
on the depth to the water table. For the remaining 4 soil borings (16801, 16804, 16B09, and 16B10),
which will be drilled to the confining layer (approximately 40 feet), this sampling strategy will also
apply to the upper 10 feet of the boring. For the deeper portions of these 4 soil borings, the next
split-spoon sample will be taken at approximately 28-30 feet and then at approximately 5-foot
intervals. Because the depth of the confining layer may vary throughout RFI Unit 16 (approximately
30-50 feet), the actual number and depths of the split-spoon samples required to locate the confining
layer will be determined in the field by the site geologist.

Soil samples taken from the shallow portions (upper 10 feet) of the 10 soil borings (16B01-16B10) will
be collected and inspected visually and by HNu to determine the presence of buried waste (sludge
lagoons or buried drums). If positive HNu readings occur during inspection of these 10 borings, soil
samples can be obtained and analyzed for TCL volatile organics. This sampling and analysis is
considered optioﬁa!. Pictures will also be taken of specific samples to record the visual appearance
for future reference. Split-spoon samples taken from the deeper portions (below 28 feet) of the
4 deep soil borings (16B01, 16B04, 16B09, and 16810) will be taken for lithologic description only, in
order to locate the depth of the confining layer.

As shown in Table 2-18, split-spoon samples will also be taken from the 7 monitoring well borings to
be drilled to the confining layer (approximately 40 feet). For these 7 borings, the first split-spoon
sample will be taken at approximately 28-30 feet and then at approximately 5-foot intervals. Again,
the depth of the confining layer may vary throughout RFl Unit 16 (approximately 30-50 feet), and
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TABLE 2-18

RFI UNIT 16
SUBSURFACE SOIL SAMPLING DETAILS

MCAS, CHERRY POINT, NORTH CAROLINA

Soil Boring Number SampingiAteryal Sample Type Analysis
(feet) y
16B01, 16B04 0.5-2.5 Split-spoon TCL Volatiles(4)
1 16B10 .
G809, 16 3.0-5.0 Split-spoon TCL Volatiles(®)
5.5-7.5(1) Split-spoon TCL Volatiles(d)
8.0-10.0(1) Split-spoon TCL Volatiles(@)
28-30(2) Split-spoon None
33-352 Split-spoon None
38-40(2) Split-spoon None
16802, 16B03 0.5-2.5 Split-spoon TCL Volatiles(4)
16B05,16B06 : .
16807, 16808 3.0-5.0 Split-spoon TCL Volatiles(®
5.5-7.5(1) Split-spoon TCL Volatiles(4)
8.0-10.0(M Split-spoon TCL Volatiles(@)
16GW10, 16GW11, 28-30(2) Split-spoon None
16GW13, 16GW14, = .
16GW15 33-35(2) Split-spoon None
38-40(2) Split-spoon None
16GW12, 16GW16 28-30(2) Split-spoon None
33-35(2) Split-spoon None
38-40(2) Split-spoon None
40-423) Thin-wall tube | Porosity, Permeability

(1) If water table is reached with previous split-spoon sample then this split-spoon sample
will not be taken.

(2)  Actual sampling interval and number of split-spoon samples will be determined in the
field by site geologist.

(3)  Actual sampling interval is dependent on depth of confining layer (30-50 feet) and will
be determined in the field by the site geologist.

(9 If positive HNu readings occur during inspection of ‘soil borings 16B01-16B10. Soil
samples can be obtained from the 10 borings and analyzed for TCL volatile organics.
This sampling and analysis is considered optional.
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TABLE 2-19

RFI UNIT 16

LABORATORY ANALYSIS OF SUBSURFACE SOIL SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

Total Field and Field
Analytical | DQO | Number Trip or : Grand(@)
ParAmeLar Method Level of Blanks | Rinsate Du'::,'f g €1 Total
Analyses(b) Blanks
Porosity - E 2(1) - - — 2
Permeability SW9100 E 2(1) - -— i 2
TCL Volatiles(2) CLP o ) - - i

(a)
(b)
(1
(2)

TCL - Target Compound List.
Does not include QA/QC samples (see Section 3.2.2).
Monitoring well borings 16GW 12 and 16GW 16 (one thin-wall tube samples per boring).

Actual number of samples is dependent on the number of positive HNu readings observed
during sampling. This analysis is considered optional.

R3389010
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therefore the actual number and depths of the split-spoon samples required to locate the confining
layer will be determined in the field by the site geologist. The split-spoon samples will be taken for

lithographic description only. No split-spoon samples will be collected for laboratory analysis.

For monitoring well borings 16GW12 and 16GW16, once the confining layer is located, a thin-wall
tube sample will be taken from the confining layer and analyzed for porosity and permeability (see

Table 2-19).
2.3.3.3 Surface Water Sampling
Surface water samples will be collected from two locations in Slocum Creek and two locations in

Sandy Branch as shown in Figure 2-3b. The laboratory analysis program for surface water is
summarized in Iable2-20. All four surface water samples will be analyzed for the following

parameters:
® TCLvolatiles
@ Total metals (filtered/unfiltered)
@ Total Suspended Solids (TSS)
@ Cyanide

In addition to the parameters listed above, two of the four surface water samples will be analyzed for
hardness. One of these samples will be collected in Sandy Branch nearest to Slocum Creek and the
other from the furthest downgradient location in Slocum Creek (see Figure 2-3b).

2.3.3.4 Sediment Sampling
Sediment samples will be collected from two locations in Slocum Creek and two locations in Sandy
Branch as shown in Figure 2-3b. The laboratory analysis program for sediments is summarized in
Table 2-21. All four sediment samples will be analyzed for the following parameters:

e TCLvolatiles

@ Total metals

® Cyanide

In addition to the parameters listed above, two of the four sediment samples will be analyzed for
Total Organic Carbon (TOC). One of these samples will be collected in Sandy Branch nearest to
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RFI UNIT 16

CP-00402-3.05-10/1/90

LABORATORY ANALYSIS OF SURFACE WATER SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

P Analytical DQO Total Number of
arameter Method Level Analyses(c)
TCL Volatiles(a) CLP(b) 4

Priority Pollutant Metals (1 c 8
(filtered/unfiltered)

Cyanide EPA 335.2 E 4

Hardness SM 3148 E 2(2)

Total Suspended Solids 4

(TSS) EPA 160.2 E

(a)
(b)
(c)
(1) Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead

(2)

CLP 204.2
CLP 206.2
CLP 200.7
CLP 200.7
CLP 200.7
CLP 200.7
CLP239.2

TCL = Target Compound List.
CLP = Contract Laboratory Program.
Does not include QA/QC samples (see Section 3.2.2).

Mercury
Nickel
Selenium
Silver
Thallium
Zinc

CLP245.1,CLP 2455
CLP 200.7
CLP 270.2
CLP 2721
CLP 279.2
CLP 200.7

One sample will be taken in Sandy Branch nearest to Slocum Creek and

one sample from Slocum Creek at furthest location downstream

(Figure 2-3b).

2-43




R3389010

CP-00402-3.05-10/1/90

TABLE 2-21

RFIUNIT 16

LABORATORY ANALYSIS OF SEDIMENT SAMPLES

MCAS, CHERRY POINT, NORTH CAROLINA

(TOCQ)

Analytical DQO Total Number
rarametey Method Level of Analyses
TCL Volatiles(a) CLP(b) C 4
TCL Metals(a) CLP(b) c 4
Cyanide EPA 335.2 C 4
Total Organic Carbon SW 9060 E 201

(@ TCL = Target Compound List.
(6) CLP = Contract Laboratory Program.
© Doesnotinclude QA/QC samples (see Section 3.2.2).

(1) One sample will be taken in Sandy Branch nearest to Slocum Creek and
one sample from Slocum Creek at furthest location downstream

(Eigure 2-3b).
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Slocum Creek and the other from the furthest downgradient location in Slocum Creek (see

Figure 2-3b).

2.4 RFI UNIT 17 FIELD ACTIVITIES

241 Surveying Operations

The locations of the two new monitoring wells (17GW01 and 17GW02), shown in Figure 2-4, will be

surveyed following their installation.

2.4.2 Drilling Operations

2.4.2.1 Monitoring Well Installation and Testing

A total of two new monitoring wells will be installed at RFI Unit 17. The locations of these proposed
monitoring wells are shown in Figure 2-4. Additional monitoring well construction/installation
procedures are presented in Section3.3.4. Monitoring well numbers, depths, well screen intervals,
and location descriptions are presented in Table 2-22. As shown in Table 2-22, both wells will be
installed to a depth of 15 feet; However, in order to locate the depth of the confining layer, both will
be drilled to an initial depth of approximately 40 feet and then backfilled with bentonite to the well
depth of 15 feet.

In order to locate the depth of the confining layer, split-spoon samples will be taken from the
monitoring well borings for lithologic description only. No soil samples will be taken from the
monitoring well borings for laboratory analysis. The first split-spoon sample will be taken at
approximately 28-30 feet and then at approximately 5-foot intervals. Because the depth of the
confining layer may vary throughout RFI Unit 17 (approximately 30-50 feet), the actual number and
depths of the split-spoon samples required to locate the confining layer will be determined in the
field by the site geologist.

One round of groundwater samples will be collected from the new wells for laboratory analysis as
described in Section 2.4.3.1. Well development and aquifer testing (slug tests), will be performed on
each new well as described in Sections 3.3.5 and 3.3.6, respectively. One round of synoptic water-level
measurements will be obtained from the two new wells, in conjunction with the wells in RFl Units 15
and 16, within a 4-hour period as described in Section 3.3.7 (monitoring wells

R3389010 2-45



CP-00402-3.05-10/1/90
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R3389010 2-46



CP-00402-3.05-10/1/90

TABLE 2-22

RFIUNIT 17
MONITORING WELL INSTALLATION DETAILS
MCAS, CHERRY POINT, NORTH CAROLINA

s g Well Riser Screen
VT e?ln: :;’;gr Total B?frézg) Diepash Depth _ Length Length Location
: (feet) (feet) (feet)
17GW01 40 (approximate)(1) 15 7 10 East end of ditch
17GW02 40 (approximate)(1) 15 7 10 West end of ditch

() Boring will be drilled to depth of confining layer (approximately 30-50 feet). Boring will be

backfilled with bentonite to well depth (15 feet).

R3389010

2-47




CP-00402-3.05-10/1/90

in RFI Unit 15 are shown in Eigure 2-3c). A second round of water-level measurements will be
performed on each new well within a 24-hour period as described in Section 3.3.7. A summary of the

monitoring well installation and testing activities for RFl Unit 17 is given below:

Install 2 monitoring wells (17GW01-17GW02).
e Conduct a slug test on each new well.

® Obtain synoptic water-level measurements from all wells within a 4-hour period (including
wells in RFI Units 15 and 16).

® Obtain a second round of water-level measurements from new wells within a 24-hour

period.

2.4.3 Media Sampling Operations

The following media will be sampled at RFI Unit 17:

@ Groundwater
e Soil

@ Sediment

The sample identification system used for the media is presented in Section 3.2.1. Sample handling,
packaging and shipping, and documentation are discussed in Sections3.2.2, 3.2.3, and3.2.4,
respectively. With respect to the quality of data needed to support the RFl and CMS activities, a Data
Quality Objective (DQO) Level C will be used for all samples. Protocols for DQO Level C are described
in Section9.0 of the "NUS Corporation Laboratory Quality Assurance Plan in support of the
Department of the Navy Requirements for Quality Control of Analytical Data.”

2.4.3.1 Groundwater Sampling
One round of groundwater samples will be taken from the two new monitoring wells (17GW01
and 17GW02). Groundwater sampling locations are shown in Eigure 2-4. The laboratory analysis of

groundwater samples is summarized in Table 2-23. The two monitoring wells will be analyzed for the

following parameters:
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TABLE 2-23

RFIUNIT 17
LABORATORY ANALYSIS OF GROUNDWATER SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

Analytical DQO Total Number
rarEmetar Method Level of Analyses(b)
PCBs CLPf{a) C 2
Total Petroleum
Hydrocarbons EPA418.1 2 2
Total Suspended Solids
(TS5) EPA 160.2 E 2

(@ CLP = Contract Laboratory Program
(b) Does not include laboratory QA/QC samples (see Section 3.2.2).
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® PCBs
e Total Petroleum Hydrocarbons

® Total Suspended Solids (TSS)

If a floating product layer is detected in either of the two monitoring wells, samples of the floating

product will be collected and analyzed as described in the following section.

2.4.3.2 Floating Product

If a floating product layer is detected in either of the two monitoring wells (17GW01 and 17GW02), a
sample of the floating product will be collected from that well and analyzed for the parameters listed
in Table 2-24.

2.4.3.3 Soil Sampling

A total of 23 soil samples will be collected from 16 locations within the ditch adjacent to the DRMO
Hazardous Waste Storage Facility as shown in Figure 2-4. Details of the soil sampling and analyses for
RFI Unit 17 are summarized in Table 2-25. Hand augers and other hand tools will be used to collect
the samples as described in Section 3.4.1. The 23 soil samples will be collected at depths ranging from
approximately 0-4 feet as follows:

@ Sixteensamples just below surface.
® Foursamples at a 2-foot depth.
® Three samples just above the water table (approximately 2-4 feet).

All 23 soil samples will be analyzed for the following:

® PCBs

® Total Petroleum Hydrocarbons
The four 2-foot-deep samples will be taken at locations south of the ditch. The three samples taken

from just above the water table will be collected from the eastern portion of the ditch in the areas of
highest contamination (to be determined in the field).
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TABLE 2-24

RFI UNIT 17
LABORATORY ANALYSIS OF FLOATING PRODUCT SAMPLES (OPTIONAL)
MCAS, CHERRY POINT, NORTH CAROLINA

Analytical DQO Total Number of
el Method Level Analyses (b)

PCBs CLP(a) C 2(c)
British Thermal Unit

(0
(BTU) ASTM D3286 C 2
Flashpoint TBD E 2(0)
Density TBD E 2(c)
Viscosity TBD E 2(c)

(@  CLP-Contract Laboratory Program.

(b) Does not include QA/QC samples (see Section 3.2.2).

() One sample per well will be taken only if floating product is
encountered in that well.

PCBs Polychlorinated biphenyls.

TBD To Be Determined.
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TABLE 2-25

RFI UNIT 17
LABORATORY ANALYSIS OF SOIL SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

P Analytical DQO Total Number
arameter Method Level of Analyses(b)
PCBs CLP(a) € 23(1)

Total Petroleum SW 3550/ E 23 (1)
Hydrocarbons EPA 418.1

Total Organic Carbon E @)

(TOC) SW9060 12

British Thermal Unit (BTU) ASTM D3286 E 3(3)

Grain Size ASTM D422 E 33
Density Agronomy No.9 E 33

(a)
(b)

(1)

(2)

(3)

CLP = Contract Laboratory Program.
Does not include QA/QC samples (see Section 3.2.2).

Samples will be taken from 16 locations as follows:

® 16samplesjust below surface.

e 4samples at a 2-foot depth (see Footnote 2).

® 3samples just above the water table (see Footnote 3).

Eight samples will be taken at four locations to the south of ditch (Figure 2-4);
at each location, one sample will be taken at a 2-foot depth and one sample
just below surface. Four samples will be taken at four locations north along
ditch (Figure 2-4) at 2-foot depths (one sample per location).

Three samples will taken near old sample location 175006 (Figure 2-4) (one
sample just below surface, one sample at a 2-foot depth, and one sample just
above water table).
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A total of 12 samples will be analyzed for Total Organic Carbon (TOC) as follows:

e Eight samples from four sample locations south of the ditch (one sample below surface and

one sample at a 2-foot depth at each sample location).

® Four samples from four sample locations north along the ditch (one sample at a 2-foot

depth at each sample location).
A total of 3 samples will be analyzed for BTU, grain size, and density as follows:

® Three samples from one location near existing sample location 17SD06 (one sample below

surface, one sample at a 2-foot depth, and one sample just above the water table).

2.43.4 Sediment Sampling

Sediment samples will be collected from 18 locations. Two sediment samples will be taken between
the ditch and School House Creek in an area of surface water runoff; 1sediment sample upstream in
School House Creek; and 15 sediment samples downstream in School House Creek at approximately
100-foot intervals. Samples in School House Creek will be taken 2 feet perpendicular to the shoreline.
The laboratory analysis program for sediments is summarized in Table 2-26. All 18 sediment samples

will be analyzed for the following parameters:
® PCBs

® Total Petroleum Hydrocarbons
@ Total Organic Carbon (TOC)
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TABLE 2-26

RFIUNIT 17
LABORATORY ANALYSIS OF SEDIMENT SAMPLES
MCAS, CHERRY POINT, NORTH CAROLINA

Total
bl || Hanee
Analyses
PCBs CLP(a) c 18
Total Petroleum Hydrocarbons :x':isso: E 18
Total Organic Carbon (TOC) SW9060 E 18

(@ CLP = Contract Laboratory Program.
()  Does not include QA/QC samples (see Section 3.2.2).
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3.0 SAMPLING PROCEDURES AND
FIELD INVESTIGATION OPERATIONS

This section defines and discusses the sampling operations and procedures, including proper

documentation, for the proposed RFI field activities. The following items are discussed in this section:

R3389010

Documentation of procedures for preparation of reagents or supplies which become an

integral part of the sample (e.g., filters, and adsorbing reagents);

Procedures and forms for recording the exact location and specific considerations

associated with sample acquisition;

Documentation of specific sample preservation methods;
Calibration documentation of field devices;
Documentation of collection of replicate samples;
Submission of field-biased blanks, where appropriate;
Documentation of potential interferences at the facility;

Selection and documentation of construction materials and techniques, associated with

monitoring wells, piezometers, and drive points;
Specification of appropriate field equipment;
Specification of appropriate sampling order;
Selection of appropriate sample containers;

Specification of sample preservation;
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e Documentation of chain-of-custody, including:

. Standardized field tracking reporting forms to establish sample custody in the field

prior to shipment;

- Pre-prepared sample labels containing all information necessary for effective sample

tracking.
3.1 FIELD INVESTIGATION ACTIVITIES

This RFI field investigation will consist of the following tasks:

® Mobilization/demobilization.

e Drilling operations for soil borings and monitoring wells, and monitoring well installation.
® Subsurface and near-surface soil sampling.

® Groundwater sampling.

e Surface water and sediment sampling.

@ Plane table surveying.

® Collection of static water level measurements from monitoring wells.

3.2 GENERAL FIELD GUIDELINES

This section describes the field procedures and quality assurance/quality control (QA/QC)
methodologies which will be employed by NUS personnel and subcontractors during the field
activities. The EPA Region IV Standard Operating Procedures and Quality Assurance Manual (EPA,
April 1986) and the NUS Standard Operating Procedures (NUS, 1989) are used as references for field
procedures. The NUS Standard Operating Procedures have been approved by EPA for use under the
ARCS Programs and are commonly referenced in this plan because of the similarity to the EPA
Region IV protocols. Any inconsistencies between NUS and Region|V protocols have been
documented. NUS field personnel are well trained in the use of the NUS procedures; therefore,
procedures are anticipated to be consistently implemented during all phases of work by NUS

personnel.

3.2.1 Sample Identification System

Each sample collected from the various RF| Units will be assigned a unique sample tracking number.

The sample tracking number will consist of a four-segment, alpha-numeric code that identifies the
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(1) RFI Unit, (2) sample medium, (3) location, and (4) the sample depth (in the case of soil samples) or
the event (in the case of monitoring well groundwater samples). A fifth segment will be added to
denote quality assurance samples, when appropriate. Any other pertinent information regarding

sample identification will be recorded in the field logbooks.

The alpha-numeric coding to be used in the sample numbering system is explained in the following

diagram and the subsequent definitions:

NN So— AA == NNN wee NNNN A
RFIUNIT MEDIUM STATION SAMPLE QA SAMPLE
LOCATION IDENTIFIER DESIGNATION
Character type:
A = Alpha

N = Numeric

RFI Unit:

The assigned RFI Unit number

Medium:

GW = Groundwater from monitoring well

PW = Groundwater from potable well

B = Subsurface soil sample from soil boring
SO = Soil sample from surface or hand auger
SW = Surface Water

SD = Sediment

FP = Floating product from a monitoring well

Station Location:
Sample locations of a given medium will be numbered sequentially beginning with 01" for all media

except for monitoring wells. Numbers for new monitoring wells will follow sequentially from the

highest number designated for the existing wells.
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Sample Identifier:
For soil samples: Interval depth, in feet, of sample.
For groundwater samples, floating product samples: Sample round.

For surface water and sediment samples: This segment will be omitted.

QA Sample Designation:
D = Field Duplicate
F = FieldBlank
R = Rinsate Blank
T = TripBlank

Omitted for other samples.

For example, a groundWater sample collected during Round 2 from Manitoring Well 5GW08 at RFI

Unit 5 would be designated as:

05-GW-08-02

A subsurface soil sample collected from Soil Boring 5B03 at RFI Unit5 from 1to 1.5 feet below the

ground surface would be designated as:
05-B-03-0101.5
A duplicate sample from this soil sample would be:

05-B-03-0101.5-D

3.2.2 Sample Handling and QA/QC Samples

Sample handling includes the field-related considerations connected with the selection of sample
containers, preservatives, allowable holding times, and the analyses requested. The EPA Region IV
Engineering Support Branch Standard Operating Procedures and Quality Assurance Manual,
Appendix A, addresses the topics of containers and sample preservation. Table 3-1 provides a unit-
specific summary of all sample handling considerations. The combined QA/QC samples for RFI Units 5,
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SUMMARY OF ANALYSES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES

TABLE 3-1

MCAS, CHERRY POINT, NORTH CAROLINA

Media Analysis Number ot ?::::i‘:e{:: Type of Container Preservation Holding Ti
i s 1 me
Samplesa) berSample Requirements
RFIUNITS
Groundwater ; : HCltopH <2
TCL Volatiles 10 3 40-mL VOA vials Cool to 4°C 14 days to analysis
PCBs 10 2 1-Liter amber bottles Cool t0 4C Fdaysio sxpaction;
40 days to analysis
Total Suspended Solids 10 1 500-mL polyethylene bottle Cool to 4°C 7 days
Total Organic Carbon HCl topH <2
L th
(TOC) 5 1 500-mL polyethylene bottle Cool 10 4°C 28 days
Total Petroleum . : HCltopH <2
Hydrocarbons 10 1 1-quart wide-mouth glass jar Cool 10 4°C 28 days
Subsurface Soil TCL Volatiles 47 4 40-mL VOA vials Cool to 4°C 10 days to analysis
k . ; = 7 days to extraction;
TCL BNAs, pesticides/PCBs 28 1 8-ounce wide-mouth glass jar Cool to 4°C 40 days 1o analysis
. i i 7 days to extraction;
PCBs 19 1 8-ounce wide-mouth glass jar Cool to 4°C 40 days to analysis
TCL Metals 28 1 8-ounce wide-mouth glass jar Cool to 4°C 6 months; Hg-28 days
Total Organic Carbon 8 1 8-ounce wide-mouth glass jar Cool to 4°C 28 days
Density 4 1 32-ounce wide-mouth glassjar | None 7 days
Grainsize 4 1 32-ounce wide-mouth glassjar | None 7 days
British Thermal Units 4 1 4-ounce wide-mouth glass jar None 7 days
Total Petroleum 3 . 4
- ide-mouth glass N 28d
Hydrocarbons 47 1 8-ounce wide-mouth glass jar one 8 days
Sediments 4 . A ; . 7 days to extraction;
PCBs 6 1 8-ounce wide-mouth glass jar Cool to 4°C a0 days to analysis
Total Organic Carbon 6 1 8-ounce wide-mouth glass jar Cool 10 4°C 28 days
Floating Product(b) 8-ounce wide-mouth glass jar 7 days to extraction
(Optional) PCBs L ' (metal paint can) HET 40 days to analysis
BTU, Flash point, viscosity 18D 1 8-ounce wide-mouth glass jar None 7 days
Density TBD 1 32-ounce wide-mouth glassjar | None 7 days
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TABLE 3-1

SUMMARY OF ANALYSES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES
MCAS, CHERRY POINT, NORTH CAROLINA

PAGE TWO
Number of
: ; Number of ; . Preservation H
Media Analysis Samples(e) Containers Type of Container Requirements Holding Time
per Sample
RFI UNIT 10

Groundwater : ; HCltopH <2 ’
TCL Volatiles 35 3 40-mL VOA vials Cool to 4°C 14 days to analysis
Priority Pollutant Metals ; HNOjtopH < 2 .
(filtered) 35 1 1-Liter polyethylene bottle Cool 1o 4°C 6 months; Hg-28 days
Priority Pollutant Metals . HNOj3 topH <2 .
(unfiltered) 35 1 1-Liter polyethylene bottle Cool 10 4°C 6 months; Hg-28 days
Total Organic Carbon HCl topH <2
(TOQ) 20 1 500-mL polyethylene bottle Cool to 4°C 28 days

g o 7 days to extraction;
TCL BNA/pesticides/PCBs 2 2 80-ounce amber glass bottle Cool to 4°C 4D days to analysis
Total Suspended Solids 35 1 500-mL polyethylene bottle Cool to 4°C 7 days
Biochemical Oxygen 3 .
1 -Lit lass bot C

Demand (BODs) 20 1-Liter amber glass bottle ool to 4°C 48 hours

Subsurface Soil TCL Volatiles 6 4 40-mL VOA vials Cool to 4°C 10 days to analysis
TCL Metals 1 8-ounce wide-mouth glassjar | Cool to 4°C 6 months; Hg-28 days

ics S g o 7 days to extraction;
TCL BNA/pesticides/PCBs 2 1 8-ounce wide-mouth glass jar Cool to 4°C 40 days to analysis
Total Organic Carbon 6 1 B-ounce wide-mouth glass jar Cool to 4°C 28 days
Cation Exchange 3 :
: 1 4-ounce wide-mouth glass jar None 7d

Capacity (CEC) 2 ou glass ja : ays
British Thermal Units 2 1 4-ounce wide-mouth glassjar | None 7 days
Porosity, Permeability 2 1 Shelby tube None None
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TABLE 3-1

SUMMARY OF ANALYSES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES
MCAS, CHERRY POINT, NORTH CAROLINA

PAGE THREE
Number of :
: ’ Number of ‘ i Preservation : ;
Media Analysis Samples(a) Containers Type of Container Requirements Holding Time
per Sample
RFI UNIT 10 (Continued)
Surface Water s . HCl topH <2 ;
TCL Volatiles 6 3 40-mL VOA vials Cool to 4°C 14 days to analysis
Priority Pollutant Metals i HNO3topH < 2 -
(filtered) 6 1 1-Liter polyethylene bottle Cool to 4°C 6 months; Hg-28 days
Priority Pollutant Metals 14 HNO3topH <2 .
(unfiltered) 6 1 1-Liter polyethylene bottle Cool to 4°C 6 months; Hg-28 days
Total Suspended Solids 6 1 500-mL polyethylene bottle Cool to 4°C 7 days
Hardness 2 1 500-mL polyethylene bottle Cool to 4°C 14 days
Sediment TCL Volatiles 6 a 40-mL VOA vials Cool to 4°C 10 days analysis
TCL Metals 6 1 8-ounce wide-mouth glassjar | Cool to 4°C 6 months; Hg-28 days
Total Organic Carbon 6 1 8-ounce wide-mouth glassjar | Cool to 4°C 28 days
RFI UNIT 16
; ; HCl topH <2 .
Groundwater TCL Volatiles 18 3 40-mL VOA vials Cool mpa,c 14 days to analysis
Priority Pollutant Metals - HNO3 topH < 2 e
(filtered) 18 1 1-Liter polyethylene bottle Cool to 4°C 6 months; Hg-28 days
Priority Pollutant Metals il HNO3topH < 2 A
(unfiltered) 18 1 1-Liter polyethylene bottle Cool 10 4°C 6 months; Hg-28 days
NaQOH topH >12
Cyanide 18 1 i-Liter polyethylene bottle 0.6 g ascorbic acid | 14 days
Cool to 4°C
HCl to pH <2
Total Organic Carbon 10 1 500-mL polyethylene bottle Cool lop4°C 28 days
Total Suspended Solids 18 1 500-mL polyethylene bottle Cool 10 4°C 7 days
Biochemical Oxygen 10 1 1-Liter amber glass bottle Cool to 4°C 48 hours

Demand (BODg)
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TABLE 3-1

SUMMARY OF ANALYSES, BOTTLE REQUIREMENTS, PRESERVATION R

MCAS, CHERRY POINT, NORTH CAROLINA

EQUIREMENTS, AND HOLDING TIMES

PAGE FOUR
Number of :
. : Number of : ; Preservation .
Media Analysis @ Containers Type of Container ; Holding Time
)
Samples per Sample Requirements
RFI UNIT 16 (Continued)
Surface Water ; : HCl topH >2 :
TCL Volatiles 4 3 40-mL VOA vials Cool 10 4°C 14 days to analysis
Priority Pollutant Metals . HNOj topH <2 -
(filtered) 4 1 1-Liter polyethylene bottle Cool 1o 4°C 6 months; Hg-28 days
Priority Pollutant Metals e HNO3topH <2 )
(unfiltered) 4 1 1-Liter polyethylene bottle Cool 10 4°C 6 months; Hg-28 days
NaOH topH >12
Cyanide 4 1 1-Liter polyethylene bottle 0.6 g ascorbic acid | 14 days
Cool to 4°C
Hardness 1 500-mL polyethylene bottle Cool to 4°C 14 days
Total Suspended Solids 1 500-mL polyethylene bottle Cool to 4°C 7 days
Sediment TCL Volatiles 4 40-mL VOA vials Cool to 4°C 10 days to analysis
TCL Metals and Cyanide 4 1 8-ounce wide-mouth glassjar | Cool to 4°C 6 months; Hg-28 days;
CN-14 days
Total Organic Carbon 2 1 8-ounce wide-mouth glass jar Cool to 4°C 28 days
(TOC)
Subsurface Soil Porosity, Permeability 2 1 Shelby tube None None
TCL Volatiles (Otional) m 4 40-ml VOA vials Cool to 4°C 10 days to analysis
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TABLE 3-1

SUMMARY OF ANALYSES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES
MCAS, CHERRY POINT, NORTH CAROLINA

PAGE FIVE
Number of :
. . Number of : : Preservation ; .
Media Analysis Containers Type of Container : Holding Time
a,
Samples(a) perSample Requirements
RFI UNIT 17
Groundwater PCBs 2 2 1-Liter amber glass bottle Cool to 4°C 7 daystoextraction;
40 days to analysis
Total Petroleum : ’ HCltopH <2
Hydrocarbons 2 1 1-quart wide-mouth glass jar Cool 10 4°C 28 days
Total Suspended Solids 2 1 500-mL polyethylene bottle Cool to 4°C 7 days
Soil : ; o 7 days to extraction,
PCBs 23 1 8-ounce wide-mouth glass jar Cool to 4°C a0 days to analysis
Total Petroleum 23 1 8-ounce wide-mouth glass jar None 28 days
Hydrocarbons
I;’é“c',o’ga"" Gibion 12 ! 8-ounce wide-mouth glassjar | Cool to 4°C 28 days
British Thermal Units 1 4-ounce wide-mouth glass jar None 7 days
Grain size 1 32-ounce wide-mouth glassjar | None 7 days
Density 3 1 32-ounce wide-mouth glass jar | None 7 days
Sediment . o : o 7 days to extraction;
PCBs 18 1 B-ounce wide-mouth glass jar Cool to 4°C 40 days ta analysis
Totu pettoleym 18 1 8-ounce wide-mouth glass jar None 28 days
Hydrocarbons
(T:(t)acl)Organic Cgrtica 18 1 8-ounce wide-mouth glass jar Cool 1o 4°C 28 days
Floating 8-ounce wide-mouth glass jar N 7 days to extraction;
Product (b) PCBs L ! (metal paint can) i 40 days to analysis
(Optional) BTU, Flash point viscosity 18D 1 8-ounce wide-mouth glass jar None 7 days
Density TBD 1 32-ounce wide-mouth glassjar | None 7 days
) Actual number of samples is dependent on the number of positive HNu readings observed during sampling.
{a) Does not include QA/QC samples (see Table 3-2)
(b) One sample per well will be taken only if floating product is encountered in that well.

TBD To Be Determined.
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10, 16, and 17 are specified in Table3-2 for each media along with their sample handling

considerations. Definitions of the four types of QA/QC samples are given below.

Field Duplicate - A single sample split into two portions, each of which is submitted blindly to the
laboratory. Assesses the overall precision of sampling and analysis program (also known as a
Replicate Sample). The number of field duplicates to be collected is shown in Table3-2. These

samples will be collected at a rate of approximately1 sample per every 10 samples per medium.

Rinsate Blanks - Samples generated from the sampling equipment in use. Equipment is tested for
carryover contamination before use and between subsequent uses by collecting a rinsate sample. The
number of rinsate blanks to be collected is shown in Table 3-2. These samples will be collected at a

rate of approximately 1/day/medium.

Field Blanks - Samples consisting of the source water used in decontamination and steam cleaning.
The number of field blanks to be collected is shown in Table 3-2. These samples will be collected at

the rate of approximately 1/event/media.

Trip Blanks - Allow the evaluation of contamination generated from sample containers and changes
occurring during the shipping process. Samples are prepared prior to the sampling trip. Trip blanks
are not exposed to field conditions. These are typically associated with the analysis of volatile organic

compounds.

3.2.3 Sample Packaging and Shipping

Samples will be packaged and shipped in accordance with Appendix C of the the EPA (Region IV)
Standard Operating Procedures and Quality Assurance Manual. The field operations leader will be
responsible for contacting the laboratory for notification of shipment and will report the following:

Site name/code;

Number(s), matrix(ces), and concentration(s) of samples shipped;
Method of shipment (e.g., overnight, 2-day);

Date of shipment;

Suspected hazards associated with the samples or site.
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SUMMARY OF QA/QC SAMPLES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES

TABLE 3-2

MCAS, CHERRY POINT, NORTH CAROLINA

; : . . Number of .
A Field Trip Field | Rinsate : : Preservation ; ;
Analysis Duplicates | Blanks | Blanks | Blanks Containers Type of Container Requirements Holding Time
per Sample
‘GROUNDWATER
TCL Volatiles 7 2 1 3 3 40-mL VOA vials HCltopH <2 14 days to analysis
Cool to 4°C
Priority Pollutant Metals 6 - 1 2 1 1-Liter polyethylene bottle HNOjtopH <2 6 months; Hg-28 days
(filtered) Cool to 4°C
Priority Pollutant Metals 6 - 1 2 1 1-Liter polyethylene bottle HNO3topH <2 6 months; Hg-28 days
(unfiltered) Cool to 4°C
Cyanide 2 - 1 1 1 1-Liter polyethylene bottle NaOHtopH >12 | 14days
0.6 g ascorbic acid
Cool to 4°C
TCL BNA/Pesticides/PCBs 1 - 1 1 2 80-ounce amber glass bottle Cool to 4°C 7 days to extraction;
40 days to analysis
Total Petroleum 1 - 1 1 1 1-quart wide-mouth glass jar HCltopH <2 28 days
Hydrocarbons Cool to 4°C
Total Organic Carbon 4 - 1 2 1 500-ml polyethylene bottle HCltopH <2 28 days
(TOCQ) Cool to 4°C
Total Suspended Solids 7 - 1 3 1 500-ml polyethylene bottle Cool to 4°C 7 days
Biochemical Oxygen 3 - 1 2 1 1-liter amber glass bottle Cool to 4°C 48 hours
Demand (BODs)
PCBs 1 - 1 1 2 1-liter amber glass bottle Cool to 4°C 7 days to extraction;
i 40 days to analysis
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TABLE 3-2

SUMMARY OF QA/QC SAMPLES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES
MCAS, CHERRY POINT, NORTH CAROLINA

PAGE TWO
: . : : Number of :
: Field Trip Field | Rinsate i ; Preservation : ;
Analysis ; Containers Type of Container : Holding Time
Duplicates | Blanks | Blanks | Blanks per Sample Requirements
SUBSURFACE SOIL
TCL Volatiles 2 1 4 40-mL VOA vials Cool to 4°C 10 days to analysis
TCL Metals 1 1 8-ounce wide-mouth glass jar Cool to 4°C 6 months; Hg-28 days
TCL BNA/Pesticides/PCBs 4 1 1 3 1 8-ounce wide-mouth glass jar Cool to 4°C 7 days to extraction
40 days to analysis
PCBs 2 - - 1 1 8-ounce wide-mouth glass jar Cool to 4°C 7 days to extraction
40 days to analysis
Total Organic Carbon 2 - 1 1 1 8-ounce wide-mouth glass jar Cool to 4°C 28 days
(ToQ)
Density - - - - g =
Grain Size - = - & - = - -
British Thermal Units 1 - * - 1 4-ounce wide-mouth glass jar None 7 days
Total Petroleum 5 - 1 2 1 8-ounce wide-mouth glass jar None 28 days
Hydrocarbons
Cation Exchange ] - 1 1 1 4-ounce wide-mouth glass jar None 7 days
Capacity :
Porosity, Permeability - - - = s 5 = =
SOIL
PCBs 2 - - 1 1 8-ounce wide-mouth glassjar | Cool to 4°C 7 days to extraction
40 days to analysis
Total Petroleum 2 - - 1 1 8-ounce wide-mouth glass jar None 28 days
Hydrocarbons ¥
Total Organic Carbon 1 - - 1 1 8-ounce wide-mouth glass jar | Cool to 4°C 28 days
British Thermal Units 1 = - e 1 4-ounce wide-mouth glass jar None 7 days
Grain Size - - : = = - 5
Density - = - = 5 = T S
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TABLE 3-2

SUMMARY OF QA/QC SAMPLES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES
MCAS, CHERRY POINT, NORTH CAROLINA

PAGE THREE
: : . ; Number of p
Analysis Duﬁl?clg - B-'r;::“ Bilaer::s F;'Ir::;f Containers Type of Container :;es?::::;?s Holding Time
P per Sample o
SURFACE WATER
TCL Volatiles 1 1 - = 3 40-mL VOA vials HCl to pH <2 14 days to analysis
Cool to 4°C )
Priority Pollutant Metals 1 - - - I 1-Liter polyethylene botile HNOj to pH <2 6 months; Hg-28 days
(filtered) Cool to 4°C
Priority Pollutant Metals 1 - - - 1 1-Liter polyethylene bottle HNO; to pH <2 6 months; Hg-28 days
(unfiltered) Cool to 4°C
Cyanide 1 - - - 1 1-Liter polyethylene bottle NaOH topH >12 | 14 days
0.6 g ascorbic acid
Cool to 4°C
Total Suspended Solids 1 - - - 1 500-mL polyethylene bottle Cool to 4°C 7 days
Hardness 1 - - . 1 500-mL polyethylene botile Cool to 4°C 14 days
SEDIMENT
TCL Volatiles 1 1 - 1 4 40-mL VOA vials Cool 10 4°C 10 days to analysis
TCL Metals and Cyanide 1 - - 1 1 8-ounce wide-mouth glass jar Cool to 4°C 6 months; Hg-28 days
CN-14 days
PCBs 3 - B 1 1 8-ounce wide-mouth glass jar Cool to 4°C 7 days to extraction;
40 days to analysis
Total Organic Carbon 3 - - 1 1 8-ounce wide-mouth glass jar Cool to 4°C 28 days
Total Petroleum 2 - - 1 1 8-ounce wide-mouth glass jar None 28 days
Hydrocarbons
FLOATING PRODUCT ¢
PCBs 1 - - 1 1 8-ounce wide-mouth glass jar None 7 days to extraction;
(metal paint can) 40 days to analysis
- - - 1 8-ounce wide-mouth glass jar None 7 days

British Thermal Units

Flash Point

B-ounce wide-mouth glass jar

Density

8-ounce wide-mouth glass jar

Viscosity

8-ounce wide-mouth glass jar
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3.2.4 Documentation

Custody of samples will be maintained and documented at all times. Chain-of-custody begins with

the collection of the samples in the field. A sample is in custody if:

Itisin the field investigator's or the transferee's actual possession;

e It is in the field investigator's or the transferee's view, after being in his/her physical

possession;

e [t was in the field investigator's or the transferee's physical possession and then he/she

secured it to prevent tampering;
@ |tisplacedin adesignated secure area.

A chain-of-custody record form shall be used to record the custody of all samples collected and
maintained by NUS personnel. The chain-of-custody (COC) also serves as a sample logging mechanism
for the laboratory. Section 5.3 of NUS SOP SA-6.1 (See Appendix A) provides a description of the COC
procedures that will be followed. An example of the COC record form is included in Appendix B of
this plan.

The following is a discussion of the documentation necessary for tracking samples from collection to

receipt of the analytical data.

Sample Labels

One label will be filled out for each sample container sent for laboratory analysis. The sample label is
a 2-inch by 4-inch white label with black lettering and an adhesive backing. These labels are required
on every sample. The sample label description and procedures for completion are found in NUS
SOP SA-6.1 Section 5.2 (see Appendix A).

Chain-of-Custody Record

The Chain-of-Custody Record Form accompanies a sample (or group of samples) as it is transferred

from person to person. This form must be used for any sample collected for chemical or geotechnical

analysis, whether onsite or offsite. An example of the Chain-of-Custody Record Form is included in
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AppendixB. Procedures for using this form are contained in SOPSA-6.1 (see AppendixA). At the
completion of field activities the Chain-of-Custody Record Form will be placed in the project file.

Custody Seal

The Custody Seal is a 1-inch by 3-inch adhesive backed label. It is part of a Chain-of-Custody process
and is used to prevent tampering with samples after they have been collected in the field. Itis used
whenever samples are shipped with an accompanying Chain-of-Custody Record Form. Procedures for
using Chain-of-Custody seals are described in SOP SA-6.1 (see Appendix A).

Sample Logsheet and Logbook

A sample logsheet will be filled out for each sample. A sample logsheet is a notebook (3-ring binder)
page that is used to record specified types of data pertaining to the samples. The data recorded on
these sheets are useful in describing the sample as well as pointing out any problems encountered
during sampling. Data such as container source and description, sample description type, and
disposition, as well as time, date and sample method are recorded on this form. Appendix B contains
an example of a sample logsheet for various sample media. The sample logbook is a 3-ring binder
which contains sample logsheets for each sample collected. The sample logsheets are sequentially
numbered when placed in the sample logbook, and the sample number and logsheet page numbers
are recorded in the sample logbook table of contents (placed at the front of the logbook) for easy
reference and access. At the completion of field activities the sample logbook containing all sample

logsheets will be placed in the project file.
Equipment Calibration Log Form

Each NUS field instrument requiring calibration will have a separate equipment calibration log form
(see Appendix B) which documents that the manufacturer's instructions were followed for calibration
of the equipment, including frequency and type of standard or calibration device. The information
placed on the form documents the accuracy, precision or sensitivity of the measurement, and, if
necessary, will be used to determine if correction should be applied to the readings. A separate form

will be established and maintained for the following field instruments:
® HNUorOVA

® pH meter

® Specific Conductivity meter
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Electronic water level indicator

Dissolved oxygen meter

These forms will be maintained in a 3-ring notebook. At the completion of field activities the

notebook containing the equipment calibration log forms will be placed in the project file.

3.25

Field Changes

Changes in project procedures may be necessary as a result of altered field conditions or

unanticipated events. A summary of the sequence of events associated with field changes is as

follows:

R3389010

The Field Operations Leader (FOL) notifies the NUS Project Manager (PM) of the need for
the change.

If necessary, the NUS PM will discuss the change with the pertinent individuals (e.g., NUS
Senior Technical Advisors, NUS Contracting Officer, Remedial Project Manager, and Cherry
Point Project Coordinator) and will provide a verbal approval or denial to the FOL for the

proposed change.

The FOL will document the change on a Task Modification Request Form (see Appendix B)
and forward the form to the NUS PM immediately.

The NUS PM will sign the form and distribute copies to the NUS Contracting Officer, NUS
Quality Assurance Officer, Remedial Project Manager, Cherry Point Project Coordinator,

the NUS FOL, and the Project File.

A copy of the completed Task Modification Request Form will also be attached to the field
copy of the affected document (i.e., RFI Work Plan).
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3.2.6  Onsite Project Administration

All onsite project administration activities are the responsibility of the NUS FOL. NUS field personnel
will assist the FOL, as needed, in the day-to-day execution of these activities which include the

following:

® Track, review, and approve (as needed) subcontractor submittals and payment requests.
e Maintain daily activities record forms.

e Maintain site logbook, field notebooks, and other field records.
Descriptions of the above activities are provided in the following sections.

Subcontractor Submittals

The NUS Project Manager or designee shall be responsible for tracking, reviewing, and approving

subcontractor submittals such as requests for payment, boring logs, and well construction forms.
Daily Activities Record Form

The daily activities record is designed for tracking the schedule and budget and progress reporting.
This record documents the pay items involved with the daily activities and progress for each
Subcontractor. These sheets summarize the work performed and form the basis of payment to the
subcontractors. Thus, this information is used to check the subcontractor request for payment. A

copy of the daily activities record is included in Appendix B.

Each field team leader who is supervising a subcontractor activity must complete a Daily Activities
Record Form. The subcontractor's signature is required at the end of each working day to verify work

accomplished and the various pay items (e.g., hours worked, standby time, and material used).
Site Logbook

A site logbook will be maintained by the NUS FOL and/or designee. This book will serve to record all
major on site activities during the RFl. The logbook is a bound notebook with consecutively number
pages that cannot be removed. It will contain a summary of the day's activities and will reference the
other controlled documents (field notebooks, sampling logsheets, chain-of-custody form numbers,

calibration logsheets, etc.) when applicable.
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The site logbook is initiated at the start of the first onsite activity (e.g., initial reconnaissance survey).

Entries are made for every day that onsite activities take place.

The NUS site logbook is issued by the PM (or designee) to the FOL for the duration of the project. It s
the responsibility of the FOL to keep the site logbook current throughout the project.

The cover of the site logbook contains the following information:

Project Name and MCAS, Cherry Point Work Assignment Number
NUS Project Number

Field Operation Leader's Name

Sequential Book Number

Start Date

End Date

Daily entries into the logbook may contain a variety of information. At the beginning of each day,

the following information must be recorded:

Date
Starttime
Weather

All field personnel present

Any visitors present

During the day, a summary of all site activities and level of personal protection shall be recorded in
the logbook. The information need not duplicate that recorded in other field notebooks (e.g.,
sample logbook, Site Administrative Officer's notebook, Health and Safety Officer's notebook, etc.),
but shall summarize the contents of these other notebooks and refer to the page locations in these

notebooks for detailed information.

The sample logsheet for each sample collected (see example forms in AppendixB) must be
referenced. If measurements are made at any location, the measurements and equipment used must
either be recorded in the site logbook or reference must be made to the notebook and page

number(s) on which they are recorded.

All entries shall be made in black pen. No erasures are permitted. If an incorrect entry is made, the

data shall be crossed out with a single strike mark, initialed, and dated. At the completion of entries
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by any individual, the logbook must be signed. It must also be signed by the FOL at the end of each

day. Figure 3-1 provides an example of a typical site logbook entry.

Field Notebook

A bound, weatherproof field notebook (daily diary) will be maintained by each NUS representative as
designated by the NUS FOL. The field notebook will serve to record the daily activities during the

facility investigation. At a minimum, the following NUS field personnel will be responsible for

maintaining a personal field notebook (daily diary):

Field Operations Leader
Health and Safety Site Officer
Sampling Leader

Site Geologist

These NUS representatives shall record daily the appropriate information related to field activities.

All entries shall be made in black ink. This information may include, but, not be limited to the

following:

R3389010

Front cover of field notebook will contain:
- Project name and MCAS, Cherry Point assignment number.
- NUS project number.

- "Field Notebook" descriptor and sequential book number.

First page will contain:

- Name of person(s) responsible for maintaining the book, including start and end date.

- Address and phone number of NUS Pittsburgh office for each person.

Table of contents referencing page numbers relevant to daily entries

Daily chronological synopsis of observations, activities, and accomplishments concerning

the project, including work performed by the subcontractors and names of people

involved, level of Health and Safety, etc.
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FIGURE 3-1

TYPICAL SITE LOGBOOK ENTRY
MCAS, CHERRY POINT, NORTH CAROLINA

START TIME: DATE:

FIELD OPERATIONS LEADER:

SITE NAME:

NUS CONTRACTOR NAVY/EPA

i

WEATHER: Clear, 68°F, 2-5 mph wind from SE

ACTIVITIES:

calibrated HNu Number N-1640. See Notebook No. 3, page 10, and
Calibration Log, page 2 for details.

2. Asbestos removal activities at building resumes.
observed removal activities. See Notebook No. 1, page 29-20, for details. Sample
No. 123-21-54 collected; see Logbook No. 1, page 31. Removal activities completed
at 11:50. See Notebook No. 1, page 31.

3 Tanker truck PF-123 steam-cleaned at decontamination pit. Then set up at
tank for waste removal. Activities observed by

. See Notebook No. 2, page 39 for details.

4, Navy project manager arrives on site at 14:25 hours.

5 Large dump truck 129-FA arrives at 14:45 and is steam-cleaned. Backhoe and dump
truck set up at building . Begin filling truck with scrap metal.

observed removal activities. See Notebook No.1, page 32 for
details.

6. Express carrier picked up samples (see Logbook No.2, pages42 through43) at
17:50 hours. Site activities terminated at 18:22 hours. All personnel offsite, gate
locked.

FIELD OPERATIONS LEADER OR DESIGNEE DATE
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sampling activities, including time, location, identification number, sampler's name,

reference to sample logsheet, etc.

Sample pickup (chain-of-custody form numbers, sample numbers, carrier, airbill numbers,

time).
Unusual events, nonconformances, problems, etc., should be described in detail.

Equipment calibration information including time, equipment type and serial numbers,

reference to calibration logsheet, and name of person performing calibration.

Description of photographs including direction of view, roll number, photo number,
special lenses, etc. This can be placed in a separate section of the book (i.e., reserve the last

10 to 20 pages for all photographs).
Arrival/departure of equipment.

Signature of unspecified person(s) making entries (at the end of each entry) and signature
at the bottom of each page of person responsible for maintaining the notebook. Each
field notebook is initiated at the start of the first onsite activity of the person responsible

for maintaining it.

Entries are made for every day that onsite activities take place which involve the person responsible

for maintaining the book, as assigned or as designated by the NUS PM. No erasures are permitted. If

an incorrect entry is made, the data shall be crossed out with a single strike mark, and initialed and

dated. Any blank page or blank portions of pages shall also be crossed out, initialed, and dated. Itis

the responsibility of this person (or designee) to keep the field notebook current while in his

possession, and return it to the FOL or to relinquish it to another NUS representative, who signs and

dates the inside cover, thus assuming responsibility of it.

NUS Sampling Documentation

Sampling documentation will include, but not be limited to the following:

R3389010

Chain-of-custody form
Sample logsheets and logbook

Equipment calibration logsheet
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At the completion of field activities, the FOL shall submit to the NUS Project Manager all field records,
data, field notebooks, logbooks, chain-of-custody receipts, sample log sheets, drilling logs, daily logs,
etc. The NUS Project Manager shall ensure that these materials are entered into the document

control system in accordance with appropriate administrative guidelines.
33 GENERAL FIELD OPERATIONS
3.31 Mobilization/Demobilization

Following approval of this Work Plan, NUS will prepare drilling specifications, obtain a drilling
subcontractor, and begin mobilization activities. All field team members will review the Work Plan,
including the Health and Safety Plan (HASP) which is included as Appendix B of this document. In
addition, a field team orientation meeting will be held to familiarize personnel with the scope of the

RFI field activities.

Equipment mobilization may include, but will not be limited to, the mobilization and set-up of the

following equipment:

Sampling equipment.
Hydrogeologic monitoring equipment.
Health, safety, and decontamination equipment.

Subcontractor equipment.

Survey equipment.

The Field Operations Leader (FOL) will coordinate the mobilization activities necessary upon arrival at
the facility. The FOL will also make any necessary equipment purchases in order to conduct the field
investigation. The equipment required for the RFI field activities will be loaded in Pittsburgh and
driven to the site by the FOL and a technician. After field activities are completed, the FOL will
demobilize the equipment and drive back to Pittsburgh.

The subcontractor who is awarded the contract to perform the drilling will begin to mobilize
equipment immediately after receiving notice to proceed. The subcontractor will be responsible for
mobilizing and demobilizing the necessary equipment in order to perform the work outlined in the
bid specifications. The subcontractor specification(s) will be prepared following acceptance of the
Final Work Plan by the MCAS and EPA.
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3.3.2  Drilling Operations

The proposed locations for soil borings and monitoring wells as discussed in Section 2, were selected
based on the suspected source areas, the overall expected groundwater flow pattern for the area and

the data requirements of the RFI.

3.3.3  Overburden Drilling Procedures

Drilling operations for overburden soil borings will be conducted using any combination of drilling
methods needed to drill through the sediments, with the only restriction being that potable water is
the only fluid allowed if one is required. The preferred method of drilling is the hollow-stem auger
method. The borings shall be advanced in accordance with the drilling specifications developed for

this project.

Boring depths for the proposed soil borings are presented in Tables 2-1, 2-8, and 2-15 for RFI Units 5,
10, and 16, respectively. Boring depths for the proposed monitoring wells are presented in Tables 2-2,
2-9, 2-16 and 2-22 for RFI Units 5, 10, 16, and 17, respectively. For borings which penetrate the
saturated portion of the water table aquifer, the depth of the water table will be measured and/or

confirmed by the field geologist prior to termination of the borehole drilling.

During drilling operations of overburden material, standard penetration tests and split-spoon
sampling shall be performed. Split-spoon sampling intervals are presented in Tables2-5, 2-11,
and 2-18 for RFI Units5, 10, and 16, respectively. These sampling procedures shall be performed in
accordance with ASTM D1586-84 (Section 7, see Appendix A) for each soil boring. In addition to any
samples sent for laboratory analysis (see Sections 2.1, 2.2, 2.3 and 2.4), all split-spoon soil samples will
be analyzed for lithologic description in the field. Field descriptions will be in accordance with NUS
SOP GH-1.5: Sections 5.2, 5.4, and 5.5 (See Appendix A).

Each soil sample collected for lithologic description will be placed in an 8-ounce jar (to be provided by
the drilling subcontractor), labeled, and the pertinent data recorded (i.e., project, boring and sample
numbers, depth, blow counts, and date) by the field geologist. The driller shall prepare a separate
written boring log for each boring drilled, to be submitted to the field geologist at the conclusion of
the field activities.
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A complete log of each well boring will be maintained by NUS in accordance with NUS SOP GH-1.5,
Section 5.5. Appendix A contains an example of the boring log description form. At a minimum the

boring log will contain the following information, when applicable, for each overburden well boring:

e Sample numbers and types

e Sample depths

e Standard Penetration Test data

® Sample recovery/sample interval

@ Soil density or cohesiveness

® Soil color

e Universal Soil Classification System (USCS) material description and symbol

In addition, depths of changes in lithology, sample moisture observations, depth to water, OVA/HNU
readings (if taken), drilling methods, and total depth of each borehole should be included on each
log, as well as any other pertinent observations. Sample bottles containing soil samples collected
solely for lithologic description from each monitoring well boring will be consecutively numbered
starting with S-1. In addition, the following information shall be recorded on the lid of these sample

jars:

® Jobname and number

@ Well number and sample number
® Date

@ Depth of sample

@ Blow counts

33.4 Monitoring Well Construction/Installation

Overburden wells will be constructed of 2-inch-diameter, flush-joint-threaded, Schedule40 PVC
casing and well screens equipped with a PVC end plug. Each section of casing and screen shall be NSF-
approved. Figure 3-2 illustrates typical well construction details for overburden wells. Monitoring
well construction details for the wells to be installed in each RFI unit are given in Tables 2-2, 2-9, 2-16,
and 2-22 for RFI Units 5, 10, 16, and 17, respectively. The slot size will be determined in the field, but

will be no larger than 0.02 inches.
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The PVC well installation procedure will consist of backfilling the boring (if required) with a
sand/bentonite mix to a depth of approximately 1/2to 1foot below the position desired for the
bottom of the well screen. The PVC pipe and screen will be placed at the desired depth in the
completed boring and the annulus of the boring, around the well screen, and 1to 3 feet above the
well screen will be backfilled with clean silica sand (Nos. 20 and 30 U.S. Standard Sieve size or as
determined by the site geologist). A bentonite pellet seal (minimum 2-foot thickness) will then be
installed and allowed to hydrate as per the manufacturer's recommendation; the remainder of the
annulus of the boring (from the seal to ground surface) will then be backfilled with cement/bentonite
grout placed using a tremie pipe. The depths of all backfill materials will be constantly monitored

during the well installation process by means of a weighted stainless steel or plastic tape.

A 4-inch-diameter protective steel casing equipped with a locking steel cap will be installed around all
wells. These casings will be grouted a minimum of 3 feet into the ground and will have at least one
drain hole positioned approximately 0.5 feet above the ground surface. In addition, a concrete apron
measuring 5 feet by 5 feet by 0.5 feet will be constructed equally portioned around the casing of each
well. Four marker posts (4-inch nominal diameter, 7-foot-long steel pipe filled with cement) will be
embedded in each concrete apron. The marker posts will be positioned equidistant from one another
and near the corners of the concrete apron. All locks supplied for the wells will be keyed alike. After
installation, the ground surface, the top of the riser pipe, and the top of the protective casing will be
surveyed to within 0.01-foot vertical accuracy. In addition, the well will be surveyed to a 0.1-foot

horizontal accuracy.

A monitoring well construction diagram will be completed for each well installed. A sample of the

monitoring well construction form is provided in Appendix A.

3.35  Well Development

Monitoring wells will be developed after installation to remove fines and sediments from around the
well screens and to remove drill cuttings and residual drilling fluids from the area around the
monitored interval of the boring. Wells will be developed by air lift, bailing and surging, or by
pumping, as determined by the field geologist. Wells will be developed until water removed is visibly
clear of -suspended solids or until approved by the field geologist. The regular pH and specific
conductance measurements will be collected for the purged water. Wells will be developed until
these readings become stable and when the purged water is visibly clear, as described above.
Development water will be discharged onto the ground in the vicinity of the well being developed

and in a manner that minimizes surface disturbance and/or runoff.
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3.36 Aquifer Testing

Monitoring wells will be used for aquifer testing to determine the groundwater flow conditions in
the water-bearing zones investigated by each well. The data generated from these tests will be used
to define the water-yielding characteristics of each formation, develop groundwater velocity values,
and estimate the rate of groundwater movement throughout the site. Slug tests will be performed in
each of the monitoring wells, which will then be evaluated using the most appropriate evaluation
technique for the existing hydrogeologic conditions. Pressure transducers and data loggers will be
used for data collection, where appropriate, to obtain sufficiently accurate field data. Procedures for
performing aquifer testing will be in accordance with NUS SOP GH-2.4, Section 5 (See Appendix A).

At a minimum, the following information will be collected (when applicable) for each well during the

performance of aquifer tests:

e Well number/depth/screened interval/inside diameter of screen/diameter of sand pack
e Staticwater level
® Method of inducing water-level change (for slug tests)

@ Total time of test

Data generated by the tests will be documented on the appropriate data sheets and analyzed for the
determination of aquifer characteristics. Section 5.3 of NUS SOP GH-2.4 summarizes various methods

which may be used slug testing data analysis. A sample data sheet for slug tests is provided in
Appendix A.

3.3.7 Water-Level Measurements

Synoptic water-level measurements will be taken from all existing and newly installed monitoring
wells in RFI Units 5, 10, 16 and 17. In addition, synoptic water-level measurements will be taken from
existing monitoring wells in RFl Unit 15. To minimize the potential influence of tides on the water
levels, synoptic water-level measurements within a unit will be taken as quickly as possible (within a
4-hour period for RFl Unit5 and RFI Unit 10). Because RFI Units 15, 16, and 17 are located in close
proximity to each other, synoptic water-level measurements from the wells in these units will be
taken together as quickly as possible (within a 4-hour period). To minimize potential tidal effects,
wells closest to the Neuse River and its tributaries will be measured first, and wells located furthest
inland will be measured last. The exact sampling sequence will be determined in the field by the site

geologist.
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A second round of water-level measurements will be taken from all newly installed wells within a
24-hour period to minimize atmospheric/precipitation effects on groundwater conditions.
Measurements will be taken with an M-scope (electrical water-level indicator), pressure transducer,
steel tape and chalk, or popper, using the top of the well casing as the reference point for
determining depths to water. Water-level measurements will be recorded to the nearest 0.01 footin

the appropriate field log book.

In addition to the static water-level measurements, a continuous recorder will be placed on one new
well in RFl Units 5, 10, and 17 for a 1-week period. A continuous recorder is currently in place at RFI

Unit 16.

3.3.8 Reporting

The following reports and documentation will be the responsibility of the field geologist during the
drilling activities. A copy of applicable forms that will be used by the site geologist are located in

Appendix A for the following:

® Soil Boring Description Log
e Overburden Monitoring Well Construction Sheet
® DataSheet for Slug Test

The field geologist's logbook shall contain information about the drilling activities such as start/finish
times, standby times, and problems or changes encountered during drilling. Drilling/ monitoring well
construction information (e.g., footage drilled, depth of casing, etc.) will be recorded daily on the
boring log and the overburden monitoring well sheet. The boring log, along with the geologist's
logbook, will be used to prepare the Daily Activities Record Form. This report will identify drilling
activity and quantities of material used on a daily basis, and shall be signed by the drilling contractor
foreman (or equivalent) and the site geologist. The reports shall be submitted to the NUS Project
Manager at the completion of each well installation. These reports will also be used to fill out the Site

Logbook.

3.4 GENERAL SAMPLING OPERATIONS

3.4.1 Soil Samples Collected Using Hand Equipment

From RFI Unit 17, soil samples for laboratory chemical analysis will be collected from just below the

surface, from approximately from two feet beneath the ground surface, and from just above the
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water table (approximately 2-4 feet). A total of 23 soil samples will be collected for chemical analysis
using hand equipment as described in Section 2.4.3.2. Stainless steel equipment such as spoons, hand
augers, shovels, or scoops shall be used to collect soil samples. The equipment shall be properly

decontaminated (see Section 3.6 for decontamination procedures) prior to usage.

If sampling occurs where a vegetative cover has been established, the turf shall be removed and set
aside during the sampling operations. The turf shall be replaced after sampling is completed. When
the soil sample is obtained, it shall be deposited into a glass or stainless steel bowl! for mixing prior to
filling the sample containers. Mixing of the soil sample for chemical analysis shall be performed using
a stainless steel spoon in the glass or stainless steel mixing bowl. The soil will be homogeneously
mixed and then placed into the respective containers for packaging and shipment to the laboratory
for chemical analysis. If this material is not a major constituent of the soil, large gravel- or cobble-size
material which displays no visible porosity (e.g., quartz or feldspar) or evidence of contaminant

staining of the rock surface, will be selectively discarded from the sample.

Prior to sampling surface soils, leaves, grass, and surface debris should be removed from the area to
be sampled using a clean stainless steel spoon or shovel. Surface soil samples shall then be collected
using a precleaned, stainless steel scoop, trowel, or spoon. Shallow soil samples shall be collected by
digging a hole or trench with a stainless steel shovel, then removing all of the loose soil and collecting
a sample at the desired depth using a stainless steel spoon, trowel, or scoop. Soil samples will be
preserved in accordance with NUS SOP SF-1.2, Section 5 (See Appendix A). Preservation requirements

can be found in Table 3-1.

3.4.2 Groundwater Sampling

One round of groundwater samples will be collected from new and existing wells as described in

Sections 2.1 through 2.4. Groundwater samples will be collected in accordance with NUS SOP SA-1.1,

Section 5 (Appendix A).

Prior to obtaining samples, the static water level and well depth will be measured and the wells will
be purged using a dedicated stainless steel bailer or a suction pump. Three to five well volumes will
be purged. If the wells are purged dry with less than three well volumes removed, the water level in
the well will be allowed to recover at least 70 percent, then a sample will be collected. In the event

that recovery is slow, samples will be collected the following day.
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Field measurements shall be taken on the groundwater as it is purged and prior to sampling. These

field measurements include:

® pH
® Specific conductance

e Temperature

In addition, color and turbidity shall be noted on the sample log form for each water sample obtained
and for each purged well volume. Procedures for obtaining these field measurements will be in
accordance with NUS SOPSF-1.1 (Sections 5.1, 5.2, and 5.3, respectively). Both filtered and unfiltered
samples will be obtained for metals analysis (see Table 3-1). Filtering of samples shall be conducted in

accordance with SOP SF-1.2 (Section 5.2.5) in Appendix A.

Dedicated stainless steel bailers will be used for sample collection. The sample will be poured directly

from the bailer into the appropriate sample bottles for analysis.

Groundwater samples will be preserved in accordance with NUS SOPSF-1.2, Section5 (See

Appendix A). Preservation requirements are listed in Table 3-1.

All pertinent field data shall be recorded using a Groundwater Sample Log Sheet (in Appendix B) and
the field log book.

3.4.3 Surface Water and Sediment Sampling

Surface and sediment samples will be collected from various locations as described in Sections 2.1
through 2.4. Field Technicians will adhere to NUS SOP SA-1.2 Sections 5.3 and 5.4 for all surface water

and sediment sampling activities.

In addition, field measurements will be obtained on the surface water samples prior to sample

collection. These field measurements include:

pH
Specific conductance

Temperature

Dissolved oxygen
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Color and turbidity shall also be noted on the sample log form for each surface water sample.

Procedures for obtaining these field measurements will be in accordance with NUS SOPSF-1.1

(Sections 5.1, 5.2, and 5.3, respectively).

Surface water and sediment samples will be preserved in accordance with NUS SOP SF-1.2, Section 5

(see Appendix A). Preservation requirements are listed in Table 3-1.

All pertinent field data shall be recorded using Sample Log Sheets (example forms are presented in

Appendix A) and the field log book.
35 SAMPLE ANALYSIS

Samples collected at the four RFl Units will be submitted for the laboratory analyses presented in the
medium-specific summary tables in Sections 2.1 through 2.4. These tables indicate the analytical
parameters, analytical methods, and QA/QC sample requirements for each sample. Table 3-1
summarizes the analyses, bottle requirements, preservation requirements, and holding times for each

sample.
3.6 DECONTAMINATION

The equipment involved in field sampling activities will be decontaminated prior to and during
drilling and sampling activities. Such equipment includes drilling rigs, downhole tools, augers,
pumps, well casing and screens, soil and water sampling equipment, and water level measurement

devices.

3.6.1 Major Equipment

All drilling equipment, including the drill rig and its transport system, shall be steam cleaned prior to
beginning work, between the drilling of separate boreholes, any time the drilling rig leaves the

facility or unit prior to completing a boring, and at the conclusion of the drilling program.

Decontamination operations will consist of washing equipment using a high-pressure steam wash.
All decontamination activities will take place over an onsite area to be designated during
mobilization. Additional requirements for drilling equipment decontamination can be found in NUS

SOP GH-1.6, Section 5 (Appendix A).
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3.6.2 Sampling Equipment

All sampling equipment used for collecting samples will be decontaminated both prior to sampling in
the field and between samples. Decontamination procedures will be in accordance with NUS

SOPSF-2.3, Section5 (See AppendixA). In general, the following decontamination steps will be

taken:

e Potable waterrinse

Alconox or liquinox detergent wash

Potable water rinse

Distilled/deionized water rinse
Nitric acid rinse
Distilled/deionized water rinse
Acetone or methanol double rinse
Distilled/deionized water rinse
Airdry

Field analytical equipment such as instrument probes will be rinsed first with distilled/deionized

water then with sample.
3.6.3 Personnel

Personnel decontamination is discussed in the Health and Safety Plan included in Appendix B.
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4.0 SAMPLING ANALYSIS

4.1 LABORATORY PROCEDURES FOR SAMPLE ANALYSIS

All analysis will be performed using method references from “Test Methods for Evaluating Solids
Waste, Physical/Chemical Methods,” SW-846, 3rd edition, where applicable. For those tests for which
methods are not found in SW-846, other EPA-approved methods will be used. All detection limits
listed on the table apply to clean-water samples that are free of matrix interferences. All analytical
procedures are performed according to a written method taking one of the two forms described

below.

® A legible photocopy of the EPA referenced method with a cover page containing approval
signatures and delineating safety precautions, calibration and quality control checks,
example calculations, reporting limits, or any other information not fully specified in the

reference method.

e A reference method rewritten into NUS standard format, incorporating specific quality
control procedures, instrumentation set-up, operation procedures, etc. This method will
address the following.

- itle - List the property, analyte, or class of compounds measured by the method.

- Scope and Application - Describes the sample matrices to which the procedure applies.

- Summary of Method - Briefly describes the theory and the steps involved in the

method.

- Interferences - Describes those matrix components known to interfere in the analysis

and the methods when available, for preventing or compensating for an interference.

- Procedure - Describes the sequence of activities to be performed. This includes
standardization, sample pretreatment, sample quantitation, reporting limits, quality
control checks, and special glassware cleaning procedures or safety precautions as

appropriate to the method.
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- Apparatus and Materials - Lists the required equipment.

- Reagents - List the reagents used in the method. Describes the required reagent grades

plus the reagent preparation, storage requirements, and expiration times.

- References - Lists the reference methods(s) from which information was derived to

prepare the method.

All analyses will be completed using Level C protocols, as appropriate. These protocols are described
in Section9.0 of the “NUS Corporation Laboratory Quality Assurance Plan in Support of the
Department of the Navy Requirements for Quality Control of Analytical Data.”

The laboratory quality assurance project plan (QAPP) referenced above will be used to complete the

analytical portion of this program. This QAPP addresses, among other things, all of the following:

Chain-of-custody procedures

Sample storage

Calibration procedures and frequency
Data reduction, validation, and reporting
Internal quality control checks

Laboratory performance and systems audits

Preventive maintenance procedures and schedules

Corrective action

Table 4-1 provides a summary of the location of each of these elements within the laboratory QAPP.

Turnaround times for completion of the analyses and generation of reports and data packages

depend on several factors, including:

® Number of samples and matrix
@ Current laboratory backlog
@ Sampling schedule

e Specificrequired analyses
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TABLE 4-1

SAMPLE ANALYSIS REQUIREMENT AND LOCATION
IN LABORATORY QAPP
MCAS, CHERRY POINT, NORTH CAROLINA

Requirement

2.3

45 | 46 | 70 | 92 | 95| 96 | 100 | 120

13.0

Table 1

Chain-of-Custody Procedures

X X

Sample Storage

Holding Times

Sample Preparation Methods
and Analytical Procedures

Calibration Procedures and
Frequency

Data Reduction, Validation,
and Reporting

Internal Quality Control
Checks

Systems Audits

Preventive Maintenance

Corrective Action
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Typical turnaround time for Level C analysis and generation of data packages is 40 days from receipt

of the level sample in a sample delivery group. Expedited turnaround can be provided if scheduled in

advance.
4,2 PROTOCOLS FOR DATA EVALUATION

As mentioned previously in Section4.1, the analytical laboratory will perform data reduction,
validation, and reporting tasks. This validation, as performed by the laboratory, is part of the
laboratory's internal QA/QC program conducted (under contract) to monitor the laboratory’s
performance in meeting contract specified quality criteria. The purpose of this validation is to flag
non-compliant occurrences, to determine if re-analyses are necessary and to perform those re-

analyses as required.

In addition to this laboratory contract compliance validation, data utility is addressed by means of a
comprehensive data evaluation (i.e., formal data validation) conducted by NUS non-laboratory staff
scientist. The function of this formal data validation is to provide interpretation of the data,
determine the impact of the non-compliant occurrences and to lend guidance as to the proper usage

and limitations of the data.

All data generated (i.e., organic, inorganic, and miscellaneous inorganic parameters) will be validated

according to the following EPA national protocols:

e “Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses”

e “Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses”
As per the EPA national protocols, the following general parameters will be evaluated:

Data completeness

Holding times

Initial and continuing calibration
Laboratory blank analyses
Laboratory Duplicate analyses
Matrix spike analyses

Detection Limits

Sample Quantitation
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As shown below, parameters specific to the nature of the analyses conducted will also be evaluated:

Surrogate spike recovery (organics only)

Internal standards performance (organics only)
Interference check sample analyses (inorganics only)
Laboratory control sample results (inorganics only)

Furnace atomic absorption results (inorganics only)

Serial dilution analyses (inorganics only)

Field QA/QC data such as field, trip, and rinsate blank analysis results and field duplicate analysis

results are included as part of the formal data validation.
The validation described above is documented in memoranda to the file (complete with support
documentation) per each data package evaluated. Data validation memos are QA-checked by the

NUS Data Validation Coordinator prior to submittal to the NUS Project Manager.

The ensurance of data accuracy and integrity through the data validation process is essential to

overall quality of the data and in providing a secure platform for risk assessment decisions.
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GROUNDWATER SAMPLE ACQUISITION

! -8 :2/88

1.0 PURPOSE

The purpose of :r:s orocedure s to provide general reference 'nformation on the samphirg of
grounagwater ~ells. T-e meinods and equipment cescrioed are for :ne collecton of water samoies
‘rom tre saturated zaore of the subsurface. 5

2.0 SCOPE

This procedure provides nformation on prooer sampling equipment and techrigues ‘or
groundwater samoling. eview of tne infarmation contained herein will faciiitate pianning of t~e
“elg sampling effort by describing standard sampling tecnmiques. The tecnniques described srail Se
‘ollowed whenever applicable, noung tnat site-specific conditions or project-specific olans —ay
require adjustments in methodology.

3.0 GLOSSARY

None.

4.0 RESPONSIBILITIES

Site Hydrogeologist or Geochemist - responsible for selecting and detailing the specific groundwater

sampling techniques and equipment to be used, documentng these in the Project Operations P'an
(POP), and properly briefing the site sampling personnel.

Site_Geologist- The Site Geologist is primarily responsible for the proper acquisition of :re
groundwater samples. When appropriate, such responsidilities may be performed by other quaiified
personnel (engineers, field technicians).

Site Manager - The Site Manager is responsible for reviewing the sampling procedures used by :-e
fieia crew ana for performing in-field spot checks for proper sampling procedures.

5.0 PROCEDURES
5.1 GENERAL

To be useful and accurate, a groundwater sample must be representative of the parucular zore of
tre water being samplied. The physical, chemical, and bactericlegical integrity of the sample must 2
maintained from the time of sampling to the tume of testung in order to keep any cnanges in water
quality parameters to a minimum.

Methods for withdrawing samples fram completed wells include the use of pumps, compressed air.
bailers, and various types of samplers. The primary considerations in obtaining a representative
sample of the groundwater are to avoid collection of stagnant (standing) water in the well and to
avoid physical or chemical aiteration of the water due to sampling techniques. |n a non-pumping
well, there will be little or no vertucal mixing of water in the well pipe or casing, and stratfication
will cccur. The well water in the screened section will mix with the groundwater due to normal flow
patterns, but the well water above the «reened saction will remain isolated ana become stagnant.
To safequard against collecting non-representative stagnant water in a sample, the followirg
approach shall be foliowed pnor to sample acquisition:
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all momtoring wells shall be ourged prior t0 ootaining a sample. Zvacuation of :rree o
‘Levolumes s recommended for a representative sample. In a nign-yieiding groundwater
‘ormation and whnere there 1$ ro stagnant water 1N the well apove trhe screened section,
avac.aton prior to sample withdrawal 1s not as ¢critical.

2. Forweils that can be purged to dryness with the sampling equipment being used, re weil
shall be evacuated and allowed to recover prior to sample acquisition. If the recovery rate
's fairly rapid, evacuauon of more than one volume of water is preferred.

3. For high-yielding monitoring wells which cannot be evacuated %o dryness, (nere s =g
absolute safeguard against contaminatng the sampie with stagnant water. One of :re
‘ollowing tecnniques shall be used ta mimmize this passibility:

® A submersible pump, intake line of a surface pump or bailer shail be placed just below tre
water surface when removing the stagnant water and lowered as the water level
decreases. Three to five volumes of water shall be removed to provide reasonabie
assurance that all stagnant water has been evacuated. Once this is accomplished a bailer
may be used to collect the sampie for chemical analysis. .

® The inlet line of the sampling pump (or the submersibie pump itseif) shall be placed near
the bottom of the screened section, and approximdately one casing volume of water shall
be pumped from the well at a rate equal to the well's recovery rate.

Stratification of contaminants may exist in the aquifer formation, both in terms of a concentratior
gradients due to mixing and dispersion processes in a homogeneous layer, and in layers of variao:
permeability into which a greater or lesser amount of the contaminant plume has flowed. Excessive
pumping can dilute or increasa the contaminant concentrations in the recovered sample compared
0 what is representative of the integrated water column at that point, and thus result in the
coiiection of a non-representative sample.

5.2 SAMPLING, MONITORING, AND EVACUATION EQUIPMENT
Samople containers shall conform with EPA regulations for the appropriate contaminants.

The following equipment shall be on hand when sampling ground water wells:

e Sample packaging gng shioping equipment - Coolers for sample shipping and cooling,

chemical preservatives, appropriate packing containers and filler, ice, lanels and chain-of-
custody documents.

e Ffiel nd in mentation - Thcrmomﬁtr; pH paper/meter; camera and film; tags;
appropriate keys (for locked waells); engineers rule; water-level indicator; where
applicable, specific-conductivity metar.

® Pgmm

- Shallow-well pumps—Centrifugal, pitcher, suction, or peristaltic pumps with droplines,
air-lift apparatus (compressor and tubing) where applicable.

- Deep-well pumps—submersible pump and electrical power generating unit, or air-hf,
apparatus where applicable.
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CROUNDWATERSAMPLE ACQUISITION
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s Qtrersampling equipment - Jaiiers and monofilament line with tripod-pulley assemoiy (.f
~acessary). Sailers snall be used to obtain samoles for volatile arganics fram snailow ard
zeep groundwater wells.

e 23.5-7'astc, graduated.

e Decontaminaton solutions - Distilled water, Alconox, methanol, acetonre.

'deally, samole withdrawal equipment snall be completely inert, economical, easily cleareaq,
steriiized, and reused, aole tO operate at remote sites in tne ansence of power sources, and capaoie
of delivering variaoie rates for well flushing and sample collection.

5.3 CALCULATIONS OF WELL VOLUME
To insure that the proper volume of water has been remaved from the well prior to sampling 1t $
first necessary to know the volume of standing water in the well pipe. This volume can be easily
calculated by the following method. Calculations shall be entered in the field logoook and on tne
field data form (Attachment A):

® Obtain all available information on well construction {location, casing, screens, etc.).

e Determine well or casing diameter.

e Measure and record static water level (depth below ground level or top of casirg
-eference point).

® Determine depth of wall (if not known from past records) by sounding using a ciean,
cecontaminated weighted tape measure.

® Caiculate number of linear feet of static water (total depth or length of well pice minus
tre depth 10 static water level).

e Calculate one static well volume in gallons (V = 0.163Tr2).

NEere:

Y = Static volume of well in gallons.

T = Thickness of water table in the well measured in feet, i.e., linear feet of static
water.

r x  Inside radius of well casing in inches.

0.163 = A constant conversion factor which compensates for the conversion of re

casing radius from inches to feet, the conversion of cubic feet to gallons, and
pl' 4 .

e Determine the minimum amount to be evacuated before sampling.
5.4 EVACUATION OF STATIC WATER (PURGING)

5.41  General

The amount of flushing a well shall receive prior to sample collection will depend on the intent of
the monitoring program and the hydrogeologic conditions. Programs to determine overall quaiity
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of warer resources may require 'long pumoing periods tC obtain a sample that (s regresentative of a
arge vor.—e of that aquifer. The pumped volume may be specified prior to sampling so tnat e
samp:e can De a composite of a known volume of the aguifer. Alternately the weil can be pumped
«Ntul t~e paramerters such as tempaerature, electrical conduciance, and pH nave staoilhized. Onsite
measurermer:s of "rese narameters snall be recorded on the field data form.

For cefining a contaminant plume, a representative sample of dniy a small volume of tre aquifer 's
‘equired. These circumstances require that the well be pumped enough to remove tre stagnant
water but not enough to induce significant groundwater flow from otner areas. Generally :nree 1o
five well volumes are considered effective for purging a weil.

Tre site hydrogeologist, geocnemist and risk assessment personnel shall define the abjectives of 're
grourawater sampling program in the Work Plan, and provide appropriate criteria and guigance <o
tne sampling personnel on tne proper methads and volumes of well purging.

5.4.2 Evacuation Devices

The following discussion is limited to those devices commonly used at hazardous waste sites.
Attacnment B8 provides guidance on the proper evacuation device to use for given sampling
situations. Note that all of these techniques invoive equipment which 1S portable and readily
availaple. '

Bailers - 3ailers are the simplest evacuation devices used and have many advantages. They generally
consist of a length of pipe with a sealed bottom (bucket-type bailer) or, as 1s more useful ard
favored, with a ball check-valve at the bottom. Aninertline is used to lower the bailer ana retrieve
the sampie.

Advantages of bailersinciude:

® Few limitationson size and materials used for bailers.

@ No external power source needed.

e Bailers are inexpensive, and can be dedicated and hung in a well to reduce the chances of
cross-contamination.

® There s minimal outgassing of volatile organics while the sampie is in the bailer.

e 3allersarerelatively easy to decontaminate.

Limitations on the use of bailers include the following:

® tis time consuming to remove stagnant water using a bailer.

e Transfer of sample may cause aeration.

® Use of bailers is physically demanding, especially in warm temperatures at protection
levels above Level D,

syction Pumps - There are many different types of inexpensive suction pumps including centrifugal,
diaphragm, peristaitic, and pitcher pumps. Centnifugal and diaphragm pumps can be used for well
evacuation at a fast pumping rate and for sampling at a low pumping rate. The peristaitic pump is a
low volume pump (therefore not suitable for well purging) that uses rollers to squeeze a flexiole
tubing, thereby creating su-=ion. This tubing can be dedicated to a well to prevent cross
contamination. The pitcher £._ npis a common farm hand-pump.

These pumps are all portable, inexpensive and readily available. However, because they are based
on suction, their use is restricted to areas with water levels within 20to 25 feet of the grourag
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-s:of team membpers.
.5t of observers and contacts.

Cirer ~formation, sucn as the necessity for a warrant or sermission of entry, requirement
far split samples, access proniems, ocation of keys, etc.

Sampling Methods

The coilection of a groundwater sampie 1s made up of the fallowing steps:

ur

o

10.

11.

=50 or desigrnee wiil ‘irst open the well cap and usa volatile arganic detection equiprmer:
(NU or OVA) on tne escaping gases at the well head to determine tre reed ‘or
respiratory protection.

When proper respiratory protection has been donned, sound the well for total depth and
water level (using clean equipment) and record these data in a well sampling data sheet
(Attachment A); then calculate the fluid volume in the well pipe.

Calculate well volume to be removed as stated in Section §5.3.

Select appropriate purging equipment (see AttachmentB). If an electric submersible
pump with packer is cnosen, go to Step 10. :

Lower purging equipment or intake into the well to a short distance below the water level
ana begin water removal. Collect the purged water and dispose of 1t in an acceptanie
manner. Lower the purging device, as required, 1o maintain submergence.

Measure rate of discharge frequently. A bucket and stopwatch are most commonly used;
other techmques include using pipe trajectory methods, weir boxes or flow meters.

Observe peristaitic pump intake for degassing “bubbles.” If bubbles are aburdant and
the intake is fully submerged, this pump is not suitabie for collecting samples for voiatiie
organics. Never collect volatle organics samples using a vacuum pumop.

Purge a mimimum of three-to-five casing volumes before sampling. In low permeabiity
trata (i.e., if the well is pumped to dryness), one voiume will suffice.

if sampling using a pump, lower the pump intake to midscreen or the micale of :re coen
section in uncased wells and collect the sample. If sampling with a bailer, lower the bailer
to sampling level before filling (this requires use of other than a ‘bucket-type' bailer)
Purged water shall be collected in a designated container and disposad of in an acceptaoie
manner.

(For pump and packer assembly only). Lower assembly into weil so that packer s
positioned just above the screen or open section and inflate. Purge a volume equal to at
least twice the screened interval or unscreened open saction volume below the packer
before sampling. Packers shall always be tested in a casing section above ground to
determine proper inflation pressures for good sealing.

In the event that recovery time of the well is very siow (e.g., 24 hours), sample collection
can be delayed until the following day. If the well has been bailed early in the marning,
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sufficient water may De standing in :ne well by the day’s end to oermit sample coriecticr
¢ -me well 15 incapable of producing a suffictent volume of sample at any ume, taxe "e
argest quantity available and record in tne logoook.

*2. Add creservative if required. Label, tag, and number the sample pottle(s).

'3. eplace the well cap. Make sure tne well 15 readify idenufiable as :re source of e
samples.

‘4. Pack the samples for shipping. Attach a custody seal to the front and back of t~e sniooirg
package. Make sure that traffic reports and chain-of-custody forms are prooerly fiileq ocs
and enclosed or attached.

1S. Decontaminate all equipment

5.5.3 Sample Containers

For most samples and analytical parameters, either glass or plastic containers are satisfactory.

S.5.4 Preservation

Sample preservation techniques and volume requirements depend on the type and concentration of
the contaminant and on the type of analysis to be performed. Procedure 5F-1.2 describes the sampie
preservation and volume requirements for most of the chemicals that will be encountered curirg
hazardous waste site investigations. Procedure SA-4.3 describes the preservation requirement for
microbial samples. '

5.5.5 Handling and Transporting Samples

After collection, samples shall be handled as little as possible. It is preferable to use seif<ontained
“chermical” ice (e.g., “blue ice™) to reduce the risk of contamination. If water ice 15 used, 1t shall be
bagged and steps taken to ensure that the meited ice does not cause sampie containers 10 De
submerged and thus possibly become cross<ontaminated. All sampie containers shall be enciosed :n
plastic bags or cans to prevent cross<ontamination. Samples shall be secured in the ice chest 0
prevent movement of sample containers and possible breakage. Sample packing and transpomaton
requirements are descnbed in SA-6.2.

5.5.6 Sam Ti

Holding times (i.e. allowed time between sample collection and analysis) for routine samples are
given in Procedure SF-1.2.

5.6 RECORDS

Records will be maintained for each sample that is taken, The sampie log sheet will be used to recora
tne foilowing informaton:

® Sample identification (site name, location, project number; sample name/numbaer and
location; sample type and matrix; time and date; sampler's identity).

® Samplesource and source description.
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e 2yrge data - prior to removal of eacn casing volume and before sampling, oM, erecarical
zorductance, temperature, color, ang turoidity shall be measured and recoraed.

e Feaid observations and measurements (appearance; .oatile screening; fieid ¢remistry;
samplirg metrod).

e Sample disposition (preservatives added: !ab sent 1o, date and time: |ab samoie rumper,
EPA Traffic Report or Special Analytcal Services numoer, chain-of-custody numoer

e Additional remarks - (e.g., sampled in conjunction with state, county, !ccal reguiatory
authonties; samples for specfic conductance value only; sampied for <ey naicator
analysis; etc.).

8.2 CHAIN-OF-CUSTODY

Proper chain-of-custody procedures play a crucial role in data gathering. Procedure SA-6.1 describes
the requirements for a correct chain-of-custody.

6.0 REFERENCES

USEPA, 1980. Procedures Manual for Ground Water Monitoring at Solid Waste Disposal Facilities.
Office of Solid Waste, United States Environmental Protection Agency, Washington, 0.C.

lohnson Qivision, UOP, In¢c. 1975. Groynd Water and Wells, A Reference 8ook for the Water ‘Wel
Irdustry. Johnson Divisien, UQP, Inc., Saint Paul, MN.

Sarcelona, M.J., J.P.Gibb and R. A. Miller, 1983. A _gyide to the Selection of Materals ‘or

Monitoring Well Construction and Groundwater Sampling. ISWS Contract Report 327, Illinois State
Water Survey, Champaign, IL.

Scalf, M. R., J. F. McNabb, W. J. Dunlap, R. L. Crosby and J. Fryberger, 1981. Manual of Ground Water
sampling Procedures, R.S.Kerr Environmental Research Laboratory, Office of Researcn and
Deveiopment, USEPA, Ada, OK.

Nielsen, 0. M. and G. L. Yeates, 1985. A Compgrison of Sampling Meghanisms Available for Small-

Oiameter Groynd Water Monitgring Wells. Ground Water Monitoring Review 5:83-98.

Ebasco Services Incorporated; REM |1l Field Technical Guideline No. FT-7.02. Cctober 29, 1987,

7.0 RECORDS

Attachment A - Well Sampling Data Sheet
Attachment 8 - Purging Equipmant Seiection
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o A Hatburton Cormgary

Srgrect Site Name

SAMPLE LOG SHEET

Manitering ‘Well Data
Domestuc ‘Nell Data
Qther

cind

Profec: Site Numrber

NUS Source Na.

Source Location

[
(X}
ad

28/1(/88

Case #

3y

“gtai‘Nell Jegtn: 2yrge Data
‘Vell Casing S1ze & Depth: volume | om i SC .Tema. (3Clt IseriT.rc ey
! .
Statc 'Nater Level: f *.
Qne Casing Voiume: I ' .
Start Purqe (hrs.): i | '
ind Purqe (hrs.): i l i
Tatali Purge Time (muin ) ! :
Tatal Amaunt Purged (gal.)’ |
Monitor Reading: |
3 3
2rce Method: | | ‘|
Sarrple Method: ' l ! |
Jeptn Samoled:
Sampte Date & Tima: Sample Data
oH | S.C. | Temo. (°C) | Color & Turz.a ty
Sampied By: [ ' '
Signature(s): Qbservations/ Notes:
Type of Sampie
T Low Concantration
! High Concentration
T Grab
) Composite
. Grab-Compoute
AnNdiyus. Areservanve Qrgame ~argarc
Traftic Recort @ !
Tag # |
Al e
Date Shipoed |
Time Shioced |
(W 1. ]
Valume

ATTACHMENT A
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5.3 SURFACE WATER SAMPLE COLLECTION

5:3.1 Streams, Rivers, Outfalls and Drainage Features (Ditches, Culverts)

Methods for samplirg sireams, rivers, outfalls and drainage features at a single paint vary from re
simplest of nand sampling procedures to the more sophisticated multipoint samphing tecnriques
known as the equal-width-increment (EWI) method or the equal’-discnarge—mcrement (EDI) metnocs
(see below).

Samples from different depths or ¢cross-sectional locations in the water course taken gurirg ne same
sampling episode shall be composited. However, samples collected along tre lengtn of e
watercourse or at different times may reflect differing inputs or dilutions and therefore snail not de
composited. Generally, the number and type of samples to be taken depend on the river's wiatn,
depoth, discharge and on the suspended sediment the river's transports. The greater number of
individual points that are sampled, the more likely that the composite sample will truly represent tne
overall characteristics of the water.

In small streams less than about 20 feet wide, a sampling site can generally be found where the _
water is well-mixed. In such cases, a single grab sample taken at mid-depth in the center of the
channel is adequate to represent the entire cross-section. :

For larger streams, at least one vertical composite shall be taken with one sample each from just
below the surface, at mid-depth, and just above the bottom. The measurement of DO, oH,.
temperature, conductivity, etc., shall be made on each aliquot of the vertical composite and on :re
composite itself. For rivers, several vertical composites shall be collected.

5.3.2  Lakes, Ponds and Reservoirs

Lakes, ponds, and reservoirs have as much greater tendency to stratify than rivers and streams. Tre
reiative lack of mixing requires that more sampies be obtained.

The number of water sampling sites on a lake, pond, or impoundment will vary with the size and
shape of the basin. In ponds and small lakes, a single vertical composite at the deepest point may be
sufficient. Similarly, the measurement of DO, pH, temperature, etc., is to be conducted on eacn
aliquot of the vertical composite. In naturally-formed ponds, the deepest point may have to ce
determined empinically; in impoundments, the deepest paint is usually near the dam.

In lakes and larger resarvoirs, several vertical composites shall be composited to form a singie samole.
These verticals are often taken along a transect or grid. In somae casaes, it may be of interest to form
separate composites of epilimnetic and hypolimnetic zones. In a stratified lake, the epilimmon s the
thermocline which is exposed to the atmosphere. The hypalimnion is the lower, “confined” layer
which is only mixed with the epilimnion and vented to the atmosphere during seasonal “overturn”
(when density stratification disappears). These two zones may thus have very different
concentrations of contaminants if input is anly to one zone, if the contaminants are volatle (and
therefore vented from the epilimnion but not the hypolimnion), or if the epilimnion only is involved
in short-term flushing (i.e., inflow from or outflow to shallow streams). Normally, however, a
composite consists of several verticals with samples collected at various depths.

In lakes with irregular shape and with bays and coves that are protected from the wind, separate
composite samples may be needed to adequately represent water quality since it is likely that only
poor mixing will occur. Similarly, additional samples are recommended where discharges,
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ir:buzaries, 'and use characteristics, and otner such factors are suspected of nfluencirg water
quality.

Many lake measurements are now made in-situ using sensars and automatic readout or recording
devices. Singie and my'liparameter instruments are availabie for measuring temperature, cepth,
pH, oxidation-reduction potential (ORP), specific conductance, dissolved oxygen, some catiors and
anions, and light penetration.

5.3.3 Estuaries

gstuarine areas are by definition zones where inland freshwaters (both surface and ground) mMix witn
oceanic saline waters. Estuaries are gererally categorized into three types dependent uaon
fresnwater inflow and mixing properties. Xnowiedge of the estuary type is necessary to determire
sampling locations:

¢ Mixed estuary - characterized by the absence of a vertical halocline (gradual or no marked
increase in salinity in the water column) and a gradual increase in salinity seaward.
Typically this type of estuary is shallow and is found in major freshwater sheetflow areas.
8eing well mixed, the sampling location are not critical in this type of estuary.

® Salt wedge estuary - characterized by a sharp vertical increase in salinity and stratified
freshwater flow along the surface. In these estuaries the vertical mixing forces cannot
override the density differential between fresh and saline waters.. In effect, a salt wedge
tapering inland moves horizontally, back and forth, with the tidal phase. If contamination
1s being introduced into the estuary from upstream, water sampling from the sait wecge
may rmiss it entirely.

® Oceanic estuary - characterized by salinities approaching full strength oceanic waters.
Seasonally, freshwater inflow 1s smail with the preponderance of the fresh-saline water
mixing occurring near, or at, the shore line.

Sampling in estuarine areas is normally based upon the tidal phases, with samples collected on

successive slack tides (i.e. when the tide turns). Estuarine sampling programs shail include vertcal
salimty measurements at 1to Sfoot increments coupled with vertical dissoived oxygen and
temperature profiles.

5.3.4 Surfacy Water Sampling Equipment

The selection of sampling equipment depends on the site conditions and sam pil type required. The
most frequently used samplers are:

Open tube

Dipsampler

Hand pump

Kemmerer
Depth-Integrating Sampier

The dip sampler and the weighted bottles. ler are used most often.
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The criteria for selecting a sampler include:

Disposable and/or easiiy decontaminated

inexpensive (if the item is to be disposed of)

Zase of operation

Nonreacuve/noncontaminating - Teflon-coating, glass, stainiess steel or PVC sample
chambers are preferred (in that order) -

£acn sample (grab or each aliquot collected for compositing) shall be measured for:

Soecific conductance
Temperature

pH (optional)

Dissolved oxygen (optional)

as soon as it is recovered. These analyses will provide information on water mixing/stratification and
potential contamination.

Oip Sampling

Water is often sampled by filling a container either attached to a pole or held directly, from just
beneath the surface of the water (a dip or grab sample). Constituents measured in grab samples are
only indicative of conditions near the surface of the water and may not be a true representation of
‘the total concentration that is distributed throughout the water column and in the cross section.
Therefore, whenever possible it is recommended to augment dip samples with samples that
represent both dissolved and suspended constituents and bath vertical and horizontal distributions.

Weighted Bottle Sampling

A grab sample can also be taken using a weighted holder that allows a sample to be lowered to any
desired depth, opened for filling, closed, and returned to the surface. This allows discrete sampling
with depth. Several of these samples can be combined to provide a vertical composite.
Alternatively, an open borttle can be lowered to the bottom and raised to the surface at a uniform
rate so that the bottle collects sample throughout the total depth and is just filled on reaching the
surface. The resulting sample using either method will roughly approach what is known as a depth-
integrated sample.

A closed weighted bottle sampler consists of a stopped glass or plastic bottle, a weight and/or
noilding device, and lines to open the stopper and lower or raise the bottle. The procedure for
sampling is:

e Gently lower the sampler to the desired depth so as not to remove the stopper
prematurely (watch for bubbles).

® Pull out the stopper with a sharp jerk of the sampler line.
o Allow the bottle to fill completely, as evidenced by the absence of air bubbles.
@ Raise the sampler and cap the bottle.

® Decontaminate the outside of the bottle. The bottle can be used as the sample container
(as long as original bottle is an approved container).
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Kemmarer

If samples are desired at a specific depth, and the parameters to be measured da nat require a Teflan
coated sampler, a standard Kemmerer sampler may be used. The Kemmerer sampler s a brass
cylinder with rubber stoppers that leave the ends open while being lowered 1n a vertical position %0
allow free passage of water through the cylinder. “Messenger” is sent down the line wnen tre
sampler i1s at the designated depth, to cause the stoppers to close the cylinder, which is then raisea.
Water is removed through a valve to fill sample bottles,

5.3.5  Surface Water Sampling Technigques

Most samples taken dunng site investigations are grab samples. Typically, surface water sampiing
involves immersing the sample container in the body of water; however, the following suggestions
are made to heip ensure that the samples obtained are representative of site canditions:

e The most representative samples are obtained from mid-channel at 0.6 stream depth in a
well-mixed stream. .

@ Even though the containers used to obtain the samples are previously laboratory cleaned,
It is suggested that the sample container be rinsed at least once with the water to be
sampled before the sample is taken.

® For sampling running water, it is suggested that the farthest downstream sample be
obtained first and that subsequent samples be taken as one works upstream. Work from.
zones suspected of low contamination to zones of high contamination.

® Tosample a pond or other standing body of water, the surface area may be divided into
grids. A series of samples taken from each grid is combined into one sample, or several
grids are selected at random.

® Care should be taken to avoid excessive agitation of the water that resuits in the loss of
volatile constituents,

® When obtaining samples in 40 mi septum vials for volatile organics, analysis, it isimpartant
to exclude any air space in the top of the bottle and to be sure that the Teflon liner faces in
after the bottle is filled and capped. The bottie can be turned upside down ta check for air
bubbies.

¢ Do notsample at the surface, unless sampling specifically for a known constituent which is
immiscible and on top of the water. Instead, the sample container should be inverted,
lowered to the approximate depth, and held at about a 45-degree angle with the montn
of the bottle facing upstream. :

5.4 SEDIMENT SAMPLING

5.4.1 General

Sediment samples are usually collected at the same verticals at which water samples were collected..
If only one sediment sample is 1o be collected, the site shall be approximately at the center of water
body. Generally, the coarser grained sediments are deposited near the headwaters of the reservoir
Bed sediments near the center will be composed of fine-grained materials which may, because of
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their lower porosity and greater surface area avalaple for adsorption, contain greater
concentrations of contaminants. The shaoe, flow pattern, bathometry (depth distribution), ana
water circulauon patterns must all be considered when selecting seaiment sampling sites. 'n
streams, areas likely to have sediment accumulation (bends, behind islands or boulders, quiet
shallow areas or very deep, low-veiocity areas) snall be sampled while areas likely o snow ret
erosion (hign-velocity, turbulent areas) and suspension of fine sol_id materials snail be avoided.

Chemical consttuents associated with bottom material may reflect an integration of cremical ana
biological processes. Bottom samples reflect the historical input to streams, lakes, and estuares witn
respect to ume, application of chemicals, and land use. Bottom sediments (especiaily fine-grairec
material) may act as a sink or reservoir for adsorbed heavy metals and arganic contaminants (even ¢
water column concentrations are below detection limits). Itis therefore important 10 minimize ne
loss of low-density “fines” during any sampling process.

5.4.2 Sampling Equipment and Techniques

A bottom-material sample may consist of a single scoop or core or may be a compasite of several
individual samples in the cross section. Sediment samples may be obtained using on-shore or_
off-shore techniques.

When boats are used for sampling, life preservers must b€ provided and two individuals must
undertake the sampling. An additional person shall remain on-shore in visual contact at all umes.

The following samplers may be used to collect bottom materials:

® Scoopsampler
e Dredgesamplers

Scoop Sampler

A scoop sampler consists of a pole to which a jar or scoop is attached. The pole may be made of
bamboo, wood or aluminum and be either telescoping or of fixed length. The scoop orjar at the end
of the pole 15 usually attached using a clamp.

If the water body can be sampled from the shore or if it can be waded, the easiest and “cleanest”
way to collect a sediment sample is to use a scoop sampler. This reduces the potenual for cross-
contamination. This method is accomplished by reaching over or wading into tne water body and,
while facing upstream (into the current), scooping in the sample along the bottom in the upstream
direction. It is very difficult not to disturb fine-grained mataeriais of the sediment-water interface
when using this method.

Dredges

Oredges are generally used to sample sediments which cannot easily be obtained using coring
devices (i.e., coarse-grained or partially-cemented materials) or when large quanuties of matenals
are required. Dredges generally consist of a clam shell arrangement of two buckets. The buckets
may either close upan impact or be activated by use of a messenger. Most dredges are heavy (up t0
several hundred pounds) and require use of a winch and crane assembly for sample retrieval. There
are three major types of dredges: Peterson, Eckman and Ponar dredges.
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The Peterson dredge is used when the bottom is rocky, 1n very deep water, or when the flow veloc:ty
is nign. The aredge shall be lowered very slowly as (t approaches bottom, because it can force out
and miss ighter materials if allowed to drop freeiy.

The Sckman dredge has only limited usefulness. It performs well where bottom material 1s unusuaily
soft, as wnen covered with organic sludge or light mud. It s unsuitable, however, for sandy, rocky,
and hard pottoms and is toa light for use in streams with high flow velocities.

The Ponar dredge is a Peterson dredge modified by the addition of side plates and a screen on the
top of the sample compartment. The screen over the sample compartment permits water to pass
through the sampler as it descends thus reducing the “shock wave” and permitting direct access o
the secured sampie without opening the closed jaws. The Ponar dredge is easily operated by ore
person in the same fashion as the Peterson dredge. The Ponar dredge 1s one of the most effective
samplers for general use on all types of substrates. Access to the secured sampie througn the
covering screens permits subsampling of the secured material with coring tubes or Teflon scoops,
thus minimizing the change of metal contamination from the frame of the device.

6.0 REFERENCES

Feltz, H. R., 1980. Significance of Bottom Material Data in Evalyating Water Quality in Contaminants
and Sediments. Ann Arbor, Michigan, Ann Arbor Science Publishers, Inc., V. 1, p. 271-287.

Kittrell, F. W., 1969. A Practical Guide to Water Quality Studies of Streams. U.S. Federal Water

Pollution Control Administration, Washington, 0.C., 135p.

USEPA, 1980. Standard Operating Procedures and Quality Assurance Manual. Water Surveillance

Branch, USEPA Surveillance and Analytical Division, Athens, Georgia.

US Geological Survey, 1977. National Handbook of Recommended Methods for Water-Oata
Acguisition, Office of Water Data Coordination, USGS, Restan, Virginia.

Ebasco Services Incorporated; REM lil Field Technical Guideline No. FT-7.08. January 16, 1986.
7.0 RECORDS

None
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4.0 RESPONSIBILITIES

e =.eid Operations Leader- Responsidle for determining that cnhain-of-custody procequres
are mpiemented up to and inciuding releasae to the shipper.

e <eig Samplers- Responsibie for imtiating the Chain-of-Custody Record and maintaimirg
custody of samples untl they are relinquished to another custodian, to the snipper, or 10
the comman carrier.

e Remedial Investigation Leader- Responsible for determinming that chain-of-custocy
procedures nave been met by the sample shipper and analytical labaoratory.

5.0 PROCEDURES

5.1 OVERVIEW

The term “chain-of-custody” refers to procedures which ensure that evidence presented in a court of
law is what it is represented to be. The chain-of-custody procedures track the evidence from the
time and place it is first obtained to the courtroom and, secondly, provide security for the evidence
asit s moved and/or passes from the custody of one individual % another.

Chain-of-custody procedures, recordkeeping, and documentation are an important part of the
management control of sampies. Regulatory agencies must be able to provide the chain of
possession and custody of any samples that are offered for evidence, or that form the basis of
analytical test results introduced as evidence. Written procedures must be availabie and foilowea
whenever evidence samples are collected, transferred, stored, analyzed, or destroyed.

5.2 SAMPLE IDENTIFICATION

The method of identification of a sample depends on the type of measurement or analys:s
performed. When in-situ measurements are made, the data are recorded directly in bound logbooxs
or otner field data records, with idenufying information.

L B | Sample Label

Samples, other than in-situ measurements, are removed and transported from the sample location to
a laboratory or other location for analysis. Before removal, however, a sample is often dividea into
partions, depending upon the analyses to be performed. Each portion is preserved in accordance
with the Sampling Plan. Each sample container is identified by a sample |abel (see Attachment 3)
Sample labels are provided by the PMO. The information recorded on the sample label includes:
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Project EPA Waork Assignment Numoper (can pe ootainea from tne Project Coeratians
Plan).

Station The unigue sample numuper ‘gentifying thissampie (can oe ootained from tne

Location Project Qperations Plan). .

Date A six-digit number indicating tne day, month, and year of sample collection;
e.g., 12/21/85.

Time A four-digit numper ingicating the 24-hour time of collection (for exampie: 2954
is9:54a.m., and 1629i54:29p.m.)

Meaium Water, soil, sediment, sluage, waste, etc.

Concentration

The expected concentraton (i.e., low, medium, high).

Sampie Type

Grab or composite

Preservation

Type of preservation added and pH levels.

Analysis VOA, BNAs, PCBs, pesticides, metals, cyanide, other.
Sampled 8y Printed name of the sampler.

Case # Case number assigned by the Sample Management Office.
Traffic Report | Number obtained from the traffic report labels.

Number

Remarks Any perunent additionai infermaton.

Using just the EPA work assignment number of the sample label maintains the anonymity of sites.
This may be necessary, even to the extent of preventing the laboratory performing analysis from
Knowing the identity of the site (e.g., iIf the |laboratory is part of an organization that has performed
previous work on the site).

Sample Identification Tag

A Sample Identification Tag (Attachment B) must also be usad for samples collected for CLP (Contrac
Laboratory Program) analysis. The Sample Identfication Tag is a white, waterproof paper laoel,
approximately 3-by-6 inches, with a reinforced eyelet, and string or wire for attachment to the recx
of the sampie bottle. The Sample Tag is a controlled document, and is provided by the regional EPA
office. Following sample analysis, the Sampie Tag is retained by the laboratory as evidence of sampie
receipt and analysis.

5.2.2
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Tre followirg information s recorded on the tag:

Project Code EPA Work Assignment Number.

Station Numoer The middle partuan of the Staton Location Numoer, (between tne
hyphens). =

Montr/Day/Year Same as Date an Sample Label.

Time Same as Time on Sample Label.

Designate: Comp/Grab | Composite or grab sample.

Station Location Same as Station Location on Sample Label.

Samplers Same as Sampled 8y on Sample Label.

Preservative Yes or No.

Analyses Check appropriate box(es).

Remarks Same as Remarks on Sampie Label (make sure the Case No. and Traffic
Report numbers are recorded).

Lab Sample No. For laboratory use only.

The tagis then tied around the neck of the sample bottle.

If the sample is to be split, it is aliquoted into similar sample containers. |dentcal informauon s
completed on the 1abci attached to each split.

8lank, duplicate, or field spike samples shall not be identified as such on the label, as they may
compromise tne quality contral function. Sampie blanks, duplicates, spikes, and splits are defined 'n
Procedure SA-6.6.

5.3 CHAIN-QF-CUSTODY PROCEDURES

After collection, saparation, identification, and preservation, the sample is maintained uncer
chain-of-custody procedures until itisin the custody of the analytical laboratory and has been stored
or disposed of.

534 Fiel r
@ Samples are collected as described in the site-specific Sampling Plan. Care must be taken
to record precisely the sample location and to ensure that the sample number on the label
matches the sampie log sheet and Chain-of-Custody Record exactly.

e The person undertaking the actual sampling in the field is responsible for the care ard
custedy of the samples collected until they are properly transferred or dispatched.
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Whren photographs are taken of tne sampling as part of the documentation procedure,
:~e name of the pnotographer, date, time, site locaton, and site aescription are entered
sequentially in the site logbook as photos are taken. Once developed, the photograpnic
orints shall be serally numbered, corresponding to the logoook descriptions.

Sampie lapels shail be completed for eacn sample, using waterproof ink uniess oromibited
oy weather conditions, e.g., a logbock notation would explain that a pencil was used o
fill out the sampie |label because a ballpoint pen waould not function in freezing weatner.

Transfer of Custody and Shipment

Sampies are accompanied by a Chain-of-Custody Record Form. The Chain-of-Custody Record Form
used in EPA Regionlll is shown in AttachmentA. The appropriate form snail be ootainea from tre -
ZPA Regional Office. When transferring the possession of samples, the individuals rennguisning and
receiving will sign, date, and note the ume on the Record. This Record documents sample custody
transfer from the sampler, often through another person, to the analyst in the laboratory. The
Chain-of-Custody Record 1s filled out as follows:

Enter header information (project number, samplers, and project name -- project name~
can be obtained from the Project Operations Plan). .

Sign, date, and enter the time under “Relinquished by” entry.

Enter station number (the station number is the middle portion of the station location
number, between the hypnens).

Check compasite or grab sample.

Enter station location number (tne same number as the station location on the tag and
label).

Enter the total number of containers per station number and the type of each bottle.

Enter either the inorganic traffic report number, the organic traffic report number, or the

‘SAS number for each station number in the remarks column.

Enter the tag number from the bottom of the sample identification tag in the remarxs
column for each station location.

Make sure that the person receiving the sample signs the “Received by” entry, or enter t~e
name of the carrier (e.g., UPS, Federal Express) under “Received by.” Receiving laboratory
will sign "Received for Laboratory by” on the lower line and enter the date and time.

Enter the bill-of-lading or Federal Express airbill number under “Remarks,” in the bottom
right corner, if appropnate.

Place the original (top, signed copy) of the Chain-of-Custoedy Record Form in tre
appropriate sampie shipping package. Retain the pink copy with field recards.

Sign and date the custody seal, a 1- by 3-inch white paper label with black lettering and an
adhesive backing. AttachmentD is an example of a custody seal. The custody seal i part
of the chain-af-custody process and is used to prevent tampering with samples after they
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~3ve been collected in the fieid. Custody seals are proviced by ZPMO on an as-reeded
2a55.

e lace the seal across the shipping container opening so tnat it would be broken if the
cnrtainer.s cpened.

® Complete other carrier-required snipping papers.

The custody record is completed using black waterproof ink. Any corrections are made Dy drawing a
"Ine through and Initialing ana datng tne cnange, then entering the correct information. Erasures
are not permitied.

Common carriers will usually not accept responsibility for handling Chain-of-Custody Record Forrs;
this necessitates packing tne recard 1n the sampie container (enclosed with other documentation ir 3
plastic zip-lock bag). As long as custody forms are sealed inside the sample container and tre
custody seals are intact, commercial carriers are not required to sign off on the custedy form.

If sent by mail, the package will be registered with return receipt requested. |f sent by common
carrier or air freight, proper documentation must be maintained. -
The laboratory representative who accepts the incoming sample shipment signs and dates the
Chain-of-Custody Record, completing the sample transfer process. It is then the laboratory’s
responsibility to maintain internal logbooks and custody records throughout sample preparation
and analysis. ; .

5.3.3 Receipt for Sampies Form

Whenever samples are split with a private party or government agency, a separate Receipt for
Samples Record Form is prepared for those samples and marked to indicate with whom the samples
are peing split. The person relinguishing the sampies to the party or agency shall require the
signature of a representative of the appropriate party acknowledging receipt of the samples. If a
representative s unavailable or refuses to sign, this is noted in the "Received by” space. When
appropriate, as In the case where the representative is unavailable, the custody record shall contain a
statement that the samples were delivered to the designated location at the designated ume. This
form must be completed and a copy given to the owner, operator, or agent-in-charge even If the
offer for split samples is declined. The original is retained by the Field Operations Leader.

6.0 REFERENCES

USEPA, 1984, User’'s Guide to the Contract Laboratory Program, Office of Emergency and Remedial
Response, Washington, D.C. '

Ebasco Services Incorporated; REM Il Field Technical Guideline No. FT-7.04, October 30, 1987.
Ebasco Services Incorporated; REM Il Field Technical Guideline No. 7.05, Qctober 30, 1987.

7.0 RECORDS

Attachment A - Chain-of-Custedy Record Form for use in Region il
Attachment B -  Sample Label
Attachment C - Sample Identification Tag

Attachment D - Chain-of-Custody Seal
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1.0 PURPOSE

This orecedure describes the procedures and equipment required to measure the followirg
narameters of an aqueous sample 1n tne field:

om
Soecific Conductance

Temperature

Dissolved Oxygen (DQ) Concentration

Oxidation Reduction Potenual

Certain Dissolved Constituents Using Specific lon Elements

2.0 SCOPE

This procedure is applicable for use in an on-site groundwater quality monitoring program to oe
conducted during a remedial investigation or site investigation program at a hazardous or nror-
hazardous site. The procedures and equipment described are applicable to nearly all aqueous
samples, including potable well water, monitoring well water, surface water, leachate and drummed
water, etc. and are not, in general, subject to solution interferences from color, turbidity and
collaigal material, or suspended matter.

This procedure provides generic information for measuring the parameters listed above with
instruments and techniques in common use. Since instruments from different manufacturers may
vary, review of the manufacturer’s literature pertaining to the use of a specific instrument is required
before use. ' '

3.0 GLOSSARY
31 pH MEASUREMENT

pH - The negative logarithm (base 10) of the hydrogen ion activity. The hydrogen ion activity s
related 10 the hydrogen ion concentration, and, in relatively weak solution, the two are neariy
equai. Thus, for all practical purposes, pH is a measure of the hydrogen ion concentration.

oH Paper - Paper that turns different colors depending on the pH of the solution to which i1t s
exposed. Comparison with color standards supplied by the manufacturer will then give an indication
of the solution pH.

3.2 SPECAC CONDUCTANCE MEASUREMENT

Ohm - Standard unit of electrical resistance (R). A siemen (or umho) is the standard unit of electrical
conguctance, the inverse of the ohm

Resistance - A measure of the solution’s ability to oppose the passage of electrical current. For
metals and solutions, resistance is defined by Ohm's law, E = IR, where E is the potential difference, |
is the current, and R is the resistance.

Condyctancg - The conductance of a conductor 1 centimeter long and 1 square centimeter in cross-
sectional area. Conductivity and specific conductance are used synonymously.
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3.3 TEMPERATURE MEASUREMENT
None

3.4 DISSOLVED OXYGEN MEASUREMENT

Calvanic Cell - An electrochemical ceil in wnich chemical energy 15 spontaneously converted 0
arectrical energy. The electrical energy produced 1s supplied to an external circuit.

Slecrrolvtic Cell - An electrochemical cell in which electrical energy i1s suppiied from an exterral
source. Thiscell functions in much the same way as a galvanic cell, only in the coposite direction 2L e
o tne external source of applied voitage.

3.5 OXIDATION-REDUCTION POTENTIAL MEASUREMENT

Oxidation - The process in which an atom or group of atoms loses electrons to achieve an increasing
positive charge.

Reduction - The gaining of electrons by an atom or group of atoms and subsequent increase in.
negative cnarge. '

Oxidation-Reduction Potential (ORP) - A measure of the activity ratio of oxidizing and reducing

species as determined by the electromotive force developed by a noble metal electrode, mmersed in
water, as referenced against a standard hydrogen electrode.

3.6 SPECIFIC ION ELECTRODES MEASUREMENT

Soecific lon Elecirode - An electrode which develops a potential difference across a membrane in
rasponse to the cancentration differences for seiected ions on either side of that memorane.

4.0 RESPONSIBILITIES

Site Manager - in consultation with the Project Geochemist, is responsible for determining which on-
site water quality measurements can contribute to the Rl, when these measurements snall be made,
and the data quality objectives (DQQs) for these measurements. The Project Operations Plan (POP)
shall contain details of type, frequency and locations of the desired measurements.

Proiect Geochemist - primarily responsibie for determining the type, frequency and locations for on-
site water quality measurements as presented in the POP and for interpreting the resuits, incluaing
determination of which measurements are unrepresentative.

F'eld Qperations Lejder - responsible for implementing the POP, and also for deciding under wnat
field conditions a particular on-site measurement will be unrepresentative or unobtainaole.

Field Samplers/Analysts - responsible for the actual analyses that take place, including calibration,
quality control and recording of results, as well as for the care and maintenance of the equipment in

the field.
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~~a samole used for oH measurement srall rever be saved for subsequent corduciivity or
s~emical analysis. All pH electrodes leak small quanuties of electrolytes (e.g., soaium or
ootassium cnloride) 1nto the solution. Precipitation of saturated eleciroiyte solution,
esoec-ally at coider temperatures, or in cold water, may resultin siow erectrode "esporse. Ary
asual ooservaton of conaitions which may interfere with pH measurement, sucn as Qiy
—materiais, or turbidity, shail be noted.

2. oM Paper

Use of pH paper 15 very simple and requires no sample preparation, standardizaton. ec. 2=
paper is available in several ranges, including wide-range (indicaung approximately o~
0 12), mid-range (approximately pH 0 to 6, 6t0 9, 8 to 14) and narrow-range (many avai:acie,
with ranges as narrow as 1.5 pH units). The appropriate range of pH paper snaill e selectead
the pH 1s unknown the investigation shall start with wide-range paper.

5.2 MEASUREMENT OF SPECIFIC CONDUCTANCE
5.2 Genaeral -

Conductance provides a measure of dissolved ionic species in water and can be used o identufy the
direction and extent of migration of contaminants in groundwater or surface water. It can also de
used as a measure of subsurface biodegradation or to indicate alternate sources of groundwater
contamination.

Conductivity is a numerical expression of the ability of a water sample to carry an ejectric currert
This value depends on the total concentration of the i1onized substances dissolved in the water arc
the temperature at which the measurement i1s made. The mobility of each of the various dissoivea
ions, their valences, and their actual and relative concentrations affect conductivity.

It 1s important to obtain a specific conductance measurement soon after taking a sample, since
terrperature changes, precipitaton reactions, and absorption of carbon dioxide from the air ail
affect the specific conductance.

5.2.2 Principles of Equipmant ration

An aqueous system containing ions will conduct an electric current. In a direct-current fieid, :re
pasitive 1ons migrate toward the negatve electrode, while the negatively charged ions migrate
toward the positive electrode. Most inorganic acids, bases and salts (such as hydrocnloric acc.
sodium carbonate, or sodium chloride, respectively) are relatively goeod conductors. Conversery,
organic compounds such as sucrcse or benzene, which do not disassociate 1n aqueous solution,
conduct a current very poorly, if at all.

A conductance cell and a Wheatstone Bridge (for the measurement of potential difference) may ce
used for measurement of electrical resistance. The ratio of current applied to voltage across the ce!
may also be used as a measure of conductance. The core element of the apparatus is the conductivizy
cell containing the solution of interest. Depending on ionic strength of the aqueous solution 10 de
tested, a potential difference is developed across the cell which can be converted directly or
indirectly (depending on instrument type) to a measurement of specific conductance.
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523 Equipmernt

"re foilowing equipment s needed for taking soecific conductance measurements:

e VvSi‘\ocel 33 portable conductivity, meter, or equivaient
@ Prope for anove meter

A sariety of conducuvity meters are avallabie which may also be used 0 monitor sahimity and
temperatures. Probe types and caole lengths vary, so equipment may be cotained to meet ‘re
specific requirement of tne sampiing program.

5.2.4  Measurement Techniques for Soecific Conductance

The steps involved in taking specific conductance measurements are listed beiow (standardization s
accoraing to manufacturers instructions):

® Check bartteries and calibrate instrument before going into the field.

@ Calibrate the instrument daily when used. Potassium chioride solutions with a specific~
conductance closest to the values expected in the field shall be used. Attacnment A may
be used for guidance.

® Rinse the cell with one or more portions of the sample to be tested or with deionized
water.

® Immerse the electrode in the sample and measure the conductivity. Adjust re
temperature satting to the sample temperature. :

® Read and record the resultsin a field logbook or sample log sheet.

If the specific conductance measurements become erratic, or inspection shows that any platinum
dlack has flaked off the electrode, replaunization of the electrode 15 necessary. See :ne
manufaciurer’s instructions for details.

Note that specific conductance is occasionally reported at temperatures other than ambient.

53 MEASUREMENT OF TEMPERATURE

5.3.1 Generg|

In combination with other parameters, temperature can be a useful indicator of the likelihood of
biological action in a water sample. It can also be used to trace the flow direction of contaminated
groundwater. Temperature measurements snall be taken in-situ, or as quickly as possible in the
field. Collected water samples may rapidly equilibrate with the temperature of their surroundings.

5.3.2 Equipment

Temperature measurements may be taken with alcohol-toluene, mercury filled or dial-type
thermometers. In addition, various meters such as specific conductance or dissolved oxygen meters,
which have temperature measurement capabilities, may also be used. Using such instrumentation
along with suitable probes and cables, in-situ measurements of temperature at great deptns can pe
performed. ’
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5.0 GUIDELINES
5.1 MEASUREMENT OF pH
5.1.1  Gereral

‘leasurement of pH 15 one of the most imporant and frequently used tests .n water cremistry
Pracuicaily every phase of water supply and wastewater treatment such as acid-oase reutralizataon,
water softening, and corrasion control, :s od dependent. Likewise, the pH of teacnate can ce
carrelatea with other chemical analyses to cetermine the oropaole source of contamiraton U s
trerefore important that reasonanly accurate pH measurements De taken.

\Measurements of pH can also be used to ¢reck the quality and corrosivity of soil ard soiia was:e
sampies. However, these sampies must be immersed In water prior to analysis, and soec:’¢
tecnniques are not descrided.

Two methods are given for pH measurement: the pH meter and pH indicator paper. The indicator
paper is used when only a rough estumate of the pH is required, and the pH meter when a more
accurate measurement is needed. The response of a pH meter can be affected to a slignt degree by
hign levels of colloidal or susoended solids, but the effect is,usually small and gererally of hittle
significance. Consequently, specific methods to overcome this interference are not described. The
response of pH paper is unaffected by soiution interferences from color, turbidity, colloidal or
suspended materials uniess extremeiy hign levels capable of coating or masking tne paper are
encountered. In such cases, use of a pH meter is recommended.

5.1.2  Principles of Equipment Operation

Use of pH papers for pH measurement relies on a chemical reaction caused by the acidity or pasic:iy
of tre solution with the indicator compaund on the paper. Depending on the indicator and the o~
range of interest, a variety of different colors can be used. Typical indicators are weax acids or bases,
or poth. Process chemistry and molecular transformations leading to the color ¢crarge are variaoie
anc compiex.

Use of a pH meter relies on the same principie as other ion-specific electrodes. Measurement retres
on estanlisnment of a potential difference across a glass or other type of membrare in response "0
hydrogen .on concentration across that membrane. The membrane is conductive 10 10NIC spec.es

and, .n comopination with a standard or reference electrode, a potential difference oroportional 1o
hyarogen ion concentration can be generated and measured.

513  Equipment
The following equipment is needed for taking pH measurements:
e Accumet 150 portable pH meter, or equivalent.
e Combination electrode with polymer body to fit the above meter (alternately a o
electrode and a reference eiectrode can be used if the pH meter is equipped with suitaole
electrode inputs.

® pHindicator paper, such as Hydrion or Alkacid, to cover the pH range 2 through 12.

e Buffersolutions of pH 4, 7 and 10, or other buffers which bracket the expected pH range
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Measurement Technigues for Field Determination of oH
o Veter

e ‘ollowirg orocedure s used for measuring pH with a pH meter (Stargaraization s
accoraing to manufacturers instructions):

a.

Trhe mstrument and batteries snail be checked and caiibrated prior to imitiation of the fieig
effort.

Tre accuracy of the buffer solutions used for field and laboratory calibration srail se
crecked. Buffer solutions need 0 te changed often due to degracation upon exposure 0
tne atmospnere.

immerse the tip of the electrodes in water avernight. [f this is not possible due to field
conditions, immerse the electrode tip in water for at least an hour before use. Tre
electrode tip may be immersed in a rubber or plastic sack containing buffer solunon for
field transport or storage. Thisis not applicable for all electrodes as some must be stored

dry. '

Make sure all electrolyte solutions within the electrode(s) are at their proper levels and
that no air bubbles are present within the electrode(s).

Immerse the electrode(s) in a pH-7 buffer solution.

Adjust the temperature compensator to the proper temperature (on models aith
automauc temperature adjustment, (mmerse the temperature prooe INto the buffer
solution). Alternately, the buffer solution may be immersed in the sample and allowed to
reach temperature equilibrium before equipment calibration. Itis best to maintain buffer
solution at or near expected sample temperature before calibration.

Adjust the pH meter to read 7.0.

Remove the electrode(s) from the buffer and rinse well with demineralized water.
immerse the electrode(s) in pH-4 or 10 buffer solution (depending on the expected o+ of
tre sample) and adjust the siope controi to read the appropriate pH. For best results, tre
standardization and slope adjustments shail be repeated at least once.

Immerse the electrode(s) in the unknown solution, slowly stirring the probe until the o~
stabilizes. Stabilization may take several seconds to minutes. |f the pH conunues to dnf,
the sample temperature may not be stable, a chemical reaction (e.g., degassing) may be
taking place in the sample, or the meter or electrode may be malfunctioning. This must oe
clearly noted in the logbook. '

Read and record the pH of the solution, after adjusting the temperature compensator to
the sampie temperature. pH shall be recorded to the nearest 0.1 pH unit. Also record the
sample temperature.

Rinse the electrode(s) with deionized water.

Keep the electrode(s) immersed in deionized water when not in use.
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5.3.3 \Vieasurement Techniques for Water Temperature

fararmometer s used on acollected water sample:

® mmerse re trermometer in tre samole untl remperature equilibrium :s obtaireag
(1-3 minutes). To avoid the possibility of contamination, the thermometer snall ot ce
inserted (nto samples which will undergo subsequent cnemical analysis.

e Record valuesin a field logbook or sample log sheet.

If a termperature meter or probe is to be used, the instrument snall be calibrated accorairg <o
manufacturer's recommendations with an approved thermometer pefore each measurement or
group of closeiy spaced measurements.

5.4 MEASUREMENT OF DISSOLVED OXYGEN CONCENTRATION

5.4.1 General

Dissoived oxygen (DQ) levels in natural water and wastewater depend on the physical, chemical and
biochemical activities in the water body. Conversely, the growtn of many aquatic organisms as well
as the rate of corrosivity, are dependent on the dissolved oxygen concentration. Thus, analysis for
dissolved oxygen is a key test in water pollution and waste treatment process control. If at all
possible, DO measurements shall be taken in-situ, since concentration rnay show a large change in a
snort ume if the sample s not adequately preserved.

The method monitoring discussed herein is limited to the use of dissolved oxygen meters orly.
Chemical methods of analysis (i.e., Winkler methods) are available, but require more equipment ana
greater sample manipulation. Furthermore, DO meters, using a membrane electrode, are suitaoie
for nignly polluted waters, because the probe is completely submersible, and are free from
interference caused by color, turbidity, colloidal material or suspended matter.

5.4.2 Principles of Equipment Operation

Dissolved oxygen probes are normally electrochemical cells that have two solid metal electrodes of
different nopiiity immersed in an electrolyte. The electrolyte is retained by an oxygen-permeaple
memorane. The metal of highest nobility (the cathode) is positioned at the memorane. When a
suitable potential exists between the two metals, reduction of oxygen to hydroxide ion (OH) occurs
at the cathode surface. An electrical current is developed that is directly proportional to the rate of
arrival of oxygen molecules at the cathode.

Since the current produced in the probae is directly proportional to the rate of arrival of oxygen at the
cathode, it 15 important that a fresh supply of sample always be in contact with the membrane.
Otherwise, the oxygen in the aqueous layer along the membrane is quickly depleted and false low
readings are obtained. It is therefore necessary to stir the sample (or the probe) constantly to
maintain fresh solution near the membrane interface. Stirring, however, shall not be so vigorous
that additional oxygen is introduced through the air-water interface at the sample surface. To avoia
this possibility, some probes are equipped with stirrers to agitate the solution near the probe, but o
leave the surface of the solution undisturbed.

Dissolved oxygen probes are relatively free of interferences. Interferences that can occur are
reactions with oxidizing gases (such as chiorine) or with gasas such as hydrogen sulfide which are not
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easiiy cepolarized from 1re ndicating e'ectraode. if the gaseous interference is suspected, 't snali be
roted ~ :~e field !og book and cnecked if possible. Temperature variations can aiso cause
interfgrence necause prooes exnibit temperature sensitivity. Automatic temperature compensation
s rormaily provided by the manufaciurer.

5.4.3 Equioment

-

Tre following equipment is needed to measure dissolved oxygen concentration:
e YSIModel 56 dissoived oxygen monitor or equivalent.
e Dissolved oxygen/temperature probe for above monitor.
e Sufficient cable to allow the probe to coNtact the sample.

5.44  Measurement Technigues for Dissolved Oxygen Determination

Probes differ as to specifics of use. Follow the manufacturer’s instructions to obtain an accurate
reaaing. The following general steps shall be used to measure the dissolved oxygen concentration:

® The equipment shall be caiibrated and have its batteries checked in the laboratory before-
going to the field.

® The probe shall be conditioned in a water sample for as long a period as practical before
use in the field. Long periods of dry storage followed by short periods of use in the field
may resultininaccurate readings. ' :

® The instrument shall be calibrated in the field before each measurement or groug o
closely spaced measurements by placing the probe in a water sample of known dissolved
oxygen concentration (i.e., determined by Winkler method) or in a fresnly air-saturatec
water sample of known temperature. Dissolved oxygen values for air-saturated water can
pe determined by consuiting a table listing oxygen solubilittes as a funcuon of
temperature and salinity (see Attachment 8).

®¢ Immerse the probe in the sample. Be sure to provide for sufficcent flow past :re
memprane, either by stirring tne sample, or placing the probe in a fiowing stream. Propes
without stirrers placed in wells can be moved up and down.

® Record the dissolved oxygen content and temperature of the sample in a field logboox or
sample log sheet

® Recalibrate the probe when the membrane is replaced, or as needed. Follow :re
manufacturer’s instructions.

Note that in-situ placement of the probe s preferable, since sample handling i1s not invoived. This
however, may not always be practical. 8e sure to record whether the liquid was analyzed in-situ, or
if a sample was taken.

Special care shall be taken during sample collection to avoid turbulence which can lead to increased
oxygen solubilization and positive test interferences.
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5.5 MEASUREMENT OF OXIDATION-REDUCTION POTENTIAL
5:5:1 General
Tre ox:cat.on-reduct.on ootent:al (ORP) provides a measure of the tendence of organic or ‘rarganic
compounds to exist N an oxidized state. The tecnmique therefore proviges evicerce of tre
'ixelinood of anaerooic degradation of biodegradable organics or the ratio of actuvities of oxidizeq

to raduced species in the sample.

5.5.2  Principles of Equipment Operation

‘When an irert metal alectrode, such as platinum, 1s immersed in a solution, a potenual s gdevelooea
at that eiectrode depending on the ions oresent in the solution. If a reference electrode is placea r
:he same solution, an ORP electrode pair 15 established. This electrode pair ailows tne potenuai
difference petween the two electrodes to be measured and will be dependent on tne concentration
of the 10ns in solution. By this measurement, the ability to oxidize or reduce species in solution may
be determined. Suppiemental measurements, such as dissolved oxygen, may be correlated with ORP
1o provide a knowliedge of the quality of the solution, water, or wastewater.

5.5.3 Equipment
The following equipment is needed for measuring the oxidation-reduction potential of a solution:
® Accumet 150 portable pH meter or equivalent, with a millivolt scale.
‘e Platinum electrode to fit above pH meter.

e Reference electrode such as a calomel, silver-silver chioride, or equivalent.

5.5.4 Measurement Techniques for Oxidation-Reduction Potential

The foilowing procedure i1s used for measuring oxidation-reduction potential:
@ The equipmentshall be calibrated and have its batteries checked before going to the fiela.

® Check that the platinum probe is clean and that the platinum bond or tip 1s unoxidized. .f
dirty, polish with emery paper or, if necessary, clean the electrode using aqua regia, nitric
acid, or chromic acid, in accordance with manufacturer’s instructions.

e Thoroughly rinse the electrode with demineralized water.

e Verify the sensitivity of the electrodes by noting the change in millivolt reading when the
pH of the test solution is altered. The ORP will increase when the pH of the test solution
decreases and the ORP will decrease if the test solution pH is increased. Place the sample
in a clean glass beaker and agitate the sample. Insert the electrodes and note the ORP
drops sharply when the caustic is added, the electrodes are sensitive and operating
properly. If the ORP increases sharply when the caustic is added, the polarity is reversed
and must be corrected in accordance with the manufacturer's instructions. If the ORP does
not respond as above when the caustic is added, the electrodes shall be cleaned and the
above procedure repeated.

® After the assembly has been checked for sensitivity, wash the electrodes with three
changes of water or by means of a flowing stream of water from a wash bottle. Place the
sample in a clean glass beaker or sample cup and insart the electrodes. Set temperature
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corrmpensator througnout the measurement period. Read the mullivoit ootental of re
sciwtion, allowirg sufficient ume for the system o staoilize and reach temperature
aquiliornium. Measure successive partuons of the sample unul readings on two successive
sortors differ by mo more an 10 mV. A system that is very slow to stabilize oroperly wiil
~ot yield a meaningful ORP. Record all results in a field logoook, nciuding QORP (%0
~earest ') my), sample temperature and pH at the ume of measuremenmt.

5.6 SPECIFIC ION ELECTRODE “'EASUREMENTS

5.6.1 General

Use of specific ion electrodes can be benreficial in the field for determining :re preserce ara
concentration of dissolved inorganic species which may be associated with contamunant olumes or
leacnate. Thus, electrodes can be used for rapid screening of water quality ana cetermination of
water migration pathways.

This procedure provides generic information for specific ion electrodes commonly used in

groundwater quality momtoring programs and describes the essential elements of a field

investigation program. Analytical metheds using some specific ion electrodes have not beer_
approved by the USEPA. In addition, calibration procedures and solutions, interferences and

conditions and requirements for use for various electrodes vary greatly. Consequently, review of

manufacturer's literature 15 mandatory priar to use.

5.6.2 Principles of Equipment Operation

All specific 1on electrode measurements invoive the use of a reference electrode, a pH meter, ard a
specific 1on electrode (SIE). When the SIE and the reference electrode are immersed in a solution of
ire on to be measured, a potential difference is developed between the two electrodes. This
potential can be measured by a pH meter and related to the cancentration of the ion of interest
tnrougn the use of standard solutions and calibration curves.

Several different types of SiEs are in use: glass, solid-state, liquid-liquid memorane, and gas-sensing.
All of the electrodes function using an ion exchange process as the potental determining
mecnanism. Giass electrodes are used for pH measurement. The glass in the tup of the eiectroae
actually acts as a semi-permeable membrane to allow solution. Solid-state electrodes replace tre
glass memorane with an ionically<onducung membrane, (but act in essentially the same manner)
wnile liquid-iiquid membrane electrodes have an organic liquid ion exchanger contained n tre
pores of a nydrophobic membrane. Maintenance of the conducting interface, in combination with a
reference electrode, allows completion of the electrical circuit and subsequent measurement of tre
potenual difference. Gas-sensing electrodes nave a membrane that permits the passage of gas cniy,
thus allowing for the measurement of gas concentration. Regardless of the mechanism involved in
the electrode, most SIEs are easy to use under field conditions. The sensitivity and applicaoie
concentration range for various membranes and electrodes will vary.

5.6.3 Equipment

The following equipment is required for performing gquantitative analyses using a specific on
electrode:

@ A pH meterwith amillivolt scale, or equivalent.
® The specific ion electrode for the parameter to be measured. A partial list of ions wnicn
can be measured includes cyanide, sulfide, ammonia, lead, fluoride and chloride.
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e Asuitadlereference electrode to go with the above SIE.
Spec:fic siecirodes for other :ons have also been developed, but are not widely used for fed
\Avestigatian efforts at tnis ume. Note that of the specific electroaes referenced aoove, only fluorice

and ammoria rave analytical methods approved by the USEPA,

5.6.4 Measurement Technigues for Inorganic lons Using Specific lon Electrodes

Different types of eiectrodes are used in slightly different ways and are applicadle for qifferers
concentration ranges. Following the manufacturer's instructions, the general steps given oelow are
usuaily followed:

@ Immerse the electrode in water for a suitable period of time prior to sample araiysis.

e Standardize the electrode according to the manufacturer’'s instructions, includirg
recessary cnemical addiuons for ionic strength adjustment, etc. Standard salutions
normally differ by factors of ten in concentration. Constant stirring is needed for accurate

readings.

e Immerse the electrode in the sample. Allow the reading to stabilize and record the results
in a site logbook. Stir the sample at the same rate as the standards. Air bubbles near the
membrane shail be avoided, since this may cause interference in millivolt readings.

(NOTE: Each SIE has substances which interfere with proper measurement. These may De eliminatea
using pretreatment methods as detailed by the manufacturer. It is important to xnow f
interferences are present so that suspect readings may be noted as such.)

e |f the pH meter does not read out directly, plot millivoits versus concentration for tre
standards and then determine sample concentraton.

6.0 REFERENCES

American Public Health Association, 1980. Standard Methods for the Examination of Water arc
Wastewater, 15th Edition, APHA, Washington, 0.C.

USEPA, 1979. Methods for Chemical Analysis of Water and Wastes. EPA-800/4-79-020.

U.S. Geological Survey, 1984. National Handbook of Recommended Methods for Water Da-a
Acguisition, Chapter 5: Chemical and Physical Quality of Water and Sediment. U.S. Dept. of ire
Interior, Reston, VA,

Ebasco Services Incorporated; REM Il Field Technical Guideline FT-7.10. February 3, 1986.
7.0 RECORDS
Attachment A - Specific Conductance of KC1 Solutions at 25 degrees Centigrade

Attachment B - Variation of Dissolved Oxygen Concentration in Water as a a Function of
Temperature and Salinity.
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ATTACHMENT A
SPECIFIC CONDUCTANCE OF M KClI
AT VARIOUS TEMPERATURES?
Temperature Specific Conductance
(°Q) (umnowem)
15 1,147
186 1,173
17 1,199
18 1,225
19 1,251
20 1,278
21 1,305
22 1,332
23 1,359
24 1,368
25 1,413
26 1,441
27 1,468
28 1,496
29 1,524
30 1,552

1 Dataderived from the International Critical

Tables 1-3-8.
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ATTACHMENTB

VARIATION OF DISSOLVED OXYGEN CONCENTRATION
IN WATER AS A FUNCTION OF TEMPERATURE AND SALINITY

Dissolved Oxygon‘mgll
Tempecratur- Chloride Concentration in Water
Oifference/100 mg chlonce
0 5,000 | 10,000 ( 15,000 ( 20,000
0 146 | 13.8 13.0 12.1 11.3 0.017
1 14.2 13.4 12.6 11.8 11.0 0.016
2 13.8 13.1 12.3 11.5 10.8 0.015
3 13.5 12.7 12.0 11.2 10.5 0.015
4 13.1 12.4 117 11.0 10.3 0.014
5 128 | 12.1 114 10.7 10.0 0.014
6 12.5 11.8 ] 10.5 9.8 0.014
7 12:2 11:5 10.9 10.2 9.6. 0.013
8 119 { 10.6 10.0 9.4 0.013
9 11.6 | 11.0 10.4 9.8 9.2 0.012
10 1.3 10.7 10.1 9.6 9.0 0.012
11 1M 10.5 9.9 9.4 8.8 0.011
12 10.8 | 103 9.7 9.2 8.6 0.011
13 10.6 | 10.1 9.5 9.0 85s 0.011
14 10.4 99 93 8.8 8.3 0.0'0
15 10.2 9.7 9.1 8.6 8.1 0.010
16 10.0 9.5 9.0 85 8.0 0010
17 [ 9.7 | 93 88 | 83 7.8 0010
18 9.5 9.1 8.6 8.2 T 0 cao9
19 9.4 89 a5 8.0 7.6 0.009
20 9.2 8.7 8.3 7.9 7.4 0.009
21 9.0 8.6 8.1 7.7 73 0.009
22 88 84 8.0 7.6 7.1 0.008
23 a.7 8.3 79 7.4 7.0 0.008
24 8.5 8.1 7.7 73 6.9 0.008




CP-00402-3.05-10/1/90

SNSTE A =R QUAL Y T

ATTACHMENT B

(%]
(¥}
(1

-8/°..88

VARIATION OF DISSOLVED OXYGEN CONCENTRATION

IN WATER AS A FUNCTION OF TEMPERATURE AND SALINITY

Jissolved Oxygerrmg/|
RmRErature Chioride Concentration in Water
S Difference/100 mg ¢cnioride
Q 5,000 | 10,0C0 | 15.000 | 20,000
25 8.4 8.0 76 T2 6.7 0.cC8
25 8.2 78 74 70 6.6 0.008
27 8.1 7.7 7.3 6.9 6.5 0.008
28 7.9 7.5 71 6.8 6.4 0.008
29 7.8 7.4 7.0 6.6 6.3 0.008
30 7.8 T3 6.9 6.5 6.1 0.008
31 75 -
32 74
33 7.3
34 7.3
35 7.1
36 7.0
37 6.9
38 6.8
39 6.7 {
40 6.6 |
41 6.5
a2 6.4
43 6.3
24 6.2
45 6.1
46 - 6.0
a7 5.9
48 5.8
49 57
S0 5.6

Note: [nachlorideso' . tion, conductivity can be roughly related to chloride concenration (and
therefore usec - correct measured 0.0. cancentraiton) using Attachment A,
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1.0 PURPQOSE

"l grocedure cescrbes the aporopriate containers to be used for samples depending on -e
aralyses 10 o€ per‘ormed, and the steps necessary 1o preserve tne samples wnen shippea offsite ‘or
chemicai analysis. -

2.0 SCOPE

Different types of chemicals react differently with sampie containers made of various matenais. “or
examole, trace metais adsorb mare strongly to glass than to plastic, while many organic crem:cais
may aissolve various types of plastic containers. It s therefore critical to seiect tre correct contairer
‘n order to maintain tne quality of the sample prior to analysis.

Many water and soil samples are unstable, and therefore require preservation when the ume
interval between field collection and laboratory analysis is long enough to produce changes in eitner
the concentration or the physical condition of the constituent(s) requiring analysis. While complete
and irreversible preservation of samples 1s not possible, preservation does retard the cremical and
biological changes that inevitably take place after the sampile is collected. '

Preservation techniques are usually limited to pH control, chemical addition(s) and refrigeratiory
freezing. Their purpose is to (1)retard biological activity, (2)retard hydrolysis of chemicai
' compoundycomplexes, (3) reduce constituent volatility, and (4) reduce adsorption effects.

3.0 GLOSSARY

HCl - Hydrochloric Acid
H;504- Sulfuric Acid
HNO; - NitricAad
NaOM - Sodium Hydroxide

Normality (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being re
amount of a substance containing one gram-atom of replaceable hydrogen or its equivalent. Thus, a
one moiar solution of HCl, containing one gram-atom of H, is “one-normal,” while a one moiar
salution of H,5Q4 containing two gram-atoms of M, 1s “two-normal.”

4.0 RESPONSIBIUTIES

Field Oper3tiony Lgader - retains overall responsibility for the proper storage and preservation of
samples. Ouring the actual collection of samples, the sampling technician(s) will be directy
responsible for the bottling, preservation, labeling, and custody of the samples they collect urt
released to another party for storage or transport to the analytical laboratory.

5.0 PROCEDURES
5.1 SAMPLE CONTAINERS

For most samples and analytical parameters either glass or plastic containers are satisfactory. n
general, f the analyte(s) to be determined is organic in nature, the container shall be made of glass
If the analyte(s) is inorganic, then the container shall be plastic. Since container specification ~:
depend on the analyte and sampie matnx types (as indicated in Attachment A) duplicate samp es
shall be taken when both organic and inorganic analyses are required. Containers shall be kept -
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e cark (t0 mTinimMizZe piological or protoaxidation/onatolysis oreakdown of constituent) untl ey
reacn ~e aralytical laboratory. The samoie container snall allow aporoximately 3-10 oercent air
scace | ‘.itage’) to allow for expansion/vaporization if the sampie 1s heated during transport (1 iiter
of water at 4°C expands oy 15m! if heatea to 130°F/55°C), however, Nead space for volatie organic
araiysessrail ce omizteq.

for CLP laborataries, containers wiil be cotained through the clp Sampie Management Office. “or
Resoonsibie party actions or non-CLP laporatories, the laboratary snail provide containers inat ~ave
Seen cleaned according to U.S. EPA procedures. Sufficient lead time shall be allowea. Shiooirg
containers for samples, consisting of sturay 1ce cnests, are proviaed by the |aporatory of tne remeaia
investigation cantractor.

QOnce opened, the container must be used at once for storage of a particular sample. Unused out
ooened containers are to De considered contaminated and must be discargded; bDecause of ‘re
potential for introduction of contamination, they cannot be reclosed and saved for later use.
Likewise, any unused containers which appear contaminated upon receipt, or which are found to
have icose caps or missing Teflon liner (if required for the container) shall be discarded.

General sample container and sample volume requirements are listed in AttachmentA. Spe<ific
container requirements are listed in Attachment 8. K

5.2 PRESERVATION TECHNIQUES

The preservation techniques to be used for various analytes are listed in Attachments A ana 3
Reagents required for sample preservation will either be added to the sampie containers dy -

laboratory prior to their shipment to the Field or added in the Field. In general, aqueous samples ot
'ow concentration organics (or soil samples of low or medium concentration organics) are cooied o
4°C. Medium concentration agueous samples and high hazard organics sample are not preserved.
-ow concentraton aqueous samples for metals are acidified with HNO;, while megium
concentration and high hazard agueous metal samples are not preserved. Low or medium
concentration sail samples for metals are cooled to 4°C while high hazard samples are not preserved.

The following subsoc;icns describe the procedures for preparing and adding chemical preservatives.
Attacnments A and 8 indicate the specific analytes which require these preservatives.

5.2.1 Additign of Acid (H H r HN r
Addition of the following acids or bases may be specified for sample preservation; these reagents

snall be analytical reagent (AR) grade and shall be diluted to the required concentration witn
dounle-aistiiled, deionized water in the laboratory, before Field sampling commences:
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Amount for
Acid Jase Concentration Narmalily Aciaification®

=Cl 1.t adilution of concentrated =Cl &N 5-1Q0mi
3504 1:1 dilution of concentrated M504 18N 2-5mi
MNOy Undiluted concentrated HNO; 16N 2-5mi
NaOH 400 grams solid NaOH 1n 870 m| water 10N 2mit"

* Amount of acd to add (at the specfied strength) per liter of water 10 reduce the
sample pH to less than 2, assuming that the water 1s initially at pH 7, and 15 poorly
buffered and does not contain particulate matter.

** Toraise pH of 1liter of water to 12.

The aoproximate volumes needed to acidify one liter of neutral water to a pH of less than 2 (or raise
the pH to 12) are shown in the last column of the above table. These volumes are only approximate;”
if the water is more alkaline, contains inorganic or organic buffers, or contains suspended particles,
more acid may be required. The final pH must be checked using narrow-range pH paper.

Sample acidification or base addition shall proceed as follows:
e Checkinitial pH of sample with wide range (0-14) pH paper.

o Fill sample bottle to within 5-10 m| of final desired volume and add about 1/2 of estimateq
acid or base required, stir gently and check pH with medium range pH paper (pH 0-6 or
pH 7.5-14, respectively).

® Add acid or base a few drops at a time while stirring gently. Check for final pH usirg
narrow range (0-2.5or 11-13, respectively) pH paper; when desired oH 1§ reached, cao
sample bottie and seal.

Never dip pH paper into the sample; apply a drop of sample to the pH paper using 're
surring rod.

5.22  Cyanide Preservation

Pre-sample preservation is required if oxidizing agents such as chiorine are suspected to be present
To test for oxidizing agents, piace a drop of the sample on X|-starch paper; a blue color indicates re
need for treatment. Add ascorbic acid to the sampie, a few crystals at a time, unul a drop of samore
produces no color on the Kl-starch paper. Then add an additional 0.6 g of ascorbic acid for eacn 1iter
of sampie volume. Add NaOH solution to raise pH to greater than 12 as dexribed in 5.2.1
oxidizing agents are not suspected, add NaOH as directed.

5.23  Syifide Pregserveti

Samples for sulfide analysis must be preserved by addition of 4ddrops (0.2ml) of 2N 2inc acetate
solution per 100 ml sample. The sample pH 15 then raisad to 9 using NaQH. The 2N zinc acetate
solution is made by dissalving 220 g of zinc acetate in 870 mi of disulled water to make 1 liter cf
solution.
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5.2.4 preservation gf Qrqanic Sampiaes Containing Residual Chioring

Some aorgaric samples containing residual chlorine must be treated to remave this chionre upon
collection (See Atzacrment A). Test the samples for residual chlorine using SPA methaads 33C & or
330.5 (F'eld Test Xits are avallable for this purpose). |f r!Sldtfa| chlorine 15 present, aaad J CC8%
sodium triosulfate (80 mg per liter of sampie).

5.2.5 Field Filtration

When the objective 1 to determine concentration of dissolved inorganic constituents in a water
system, tne sample must be filtered througnh a non-metailic 0.4Smicron membrane fiter
immediately after collection. A filtration system is recommended if large quantities of sampies mus:
be filtered in the field. The filtration system shall consist of a Buchner funnel inserted into a singie-
hole rubber stooper, sized to form a seal when inserted into the top of a vacuum filter flask
equipped with a single siae arm. Heavy-wall Tygon tubing shall be attached to the single side arm of
the vacuum filter flask and the suction port of a vacuum pump. The stem of the S8uchner funnel shall
extend below the level of the side arm of the vacuum filter flask to prevent any soivent from_
entering the tubing leading to the vacuum pump. Before filtration, the filter paper, which shall be
of a size to lay flat on the funnel plate, shall be wetted with the solvent in order to "seal” it to the
funnel. Slowly pour the solvent into the funnel and monitor the amount of solvent entering the
vacuum filter flask. When the rate of solvent entering the flask is reduced to intermittent dripping
and the added aliquot of solvent in the funnel has passed through the filter, the used filter paper
shall be replaced with new filter paper. If the solvent contains a high percentage of suspenrc
solids, a coarser-sized nonmetallic membrane filter may be used prior to usage of the 0.45 micr
memprane fiiter. This "prefiltering” step may be necessary to expedite the filtration procedure.
Discard the first 20 to 50 mi of filtrate from each sample to rinse the filter and filtration apparatus 1o
minimize the risk of altering the composition of the samples by the filtering operation. For analysis
of dissoived metals, the filtrate is collected in a suitable bottle (see Section 5.1) and is immedaiately
acadified to pH 2.0 or less with mitric acid whose purity i$ consistent with the measurement to be
made. [norganic anioni¢ constituents may be determined using a portion of the filtrate tnat has not
been acidified.

Samples used for determining temperature, dissolved oxygen, Eh, and pH should not be fiitered. Do
not use vacuum filtering prior to determining carbonate and bicarbonate concentration because It
removes dissolved carbon dioxide and exposes the sample to the atmospnere. Pressure filtration can
be aone using water pressure from the well. If gas pressure is required, use an inert gas such as
argon or nitrogen.

Do not filter samples for analysis of volaule organic compounds. If samples are to be filtered for
analyzing other disscived organic constituents, usa a glass-fiber or metal-membrane filter and collect
the samples in a suitable container (see SectionS.1). Because most organic analyses require
extraction of the entire sample, do not discard any of it. After filtering, the membrane containing
the suspended fraction can be sealed in a glass container and analyzed separately as scon as
practicable. Total recoverable inorganic constituents may be determined using a sacond, unfilterea
sample collected at the same time as the sample for dissolved constituents.

6.0 REFERENCES

American Public Health Association, 1981. Standard Math for the Examingtion of Water ai -
Wastewatgr. 15th Edition. APHA, Washington, 0.C.
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_SEPA, 1384 “Guidelines Establishing Test Procedures for the Analysis of Pollutants under Ciear
Mater Acs.” “ederal Register, Volume 49 (209), Qctoner 26, 1984, p. 43234.

USEPA, 1979 Methods for Chemical Analysis of Water and \Wastes. £PA-600/4-79-020. USEPA-EMSL,

C.ncinran, Orio.

Shasco Services Incorporated; REM Ill Field Technical Guideline No. FT-7.06. Marcn 4, 1986.

7.0 ATTACHMENTS

Ceneral Sample Container and Preservation Requirements CERCLA/RCRA Samopies

Atlacnment A -
Required Containers, Preservation Techmaques, and Hoiding Times (3 sneets)

Attachment8 -



coNTAINEm }

rr-7.04
REVIsSion @

COMNCENTRATION SNWLE 5128 PRESERVATION? ROLDING TEbex?
Emu
(et & oc/m8) YOi bozosllicate glass 15 40 ml Cool to 4°% 7 days
m&“ amber glasa : [ ] : : or Cool to 4% 3 dey®s t0 extrsctioa
| 40 da ft
Bedie uide-mouth glass 4183 e ) o= :: :h:: fatractics
Insgganics -Hl.
i ‘.a:l“ ih.d.) '
eslyethyleas i B0, to pil <2 moaths (Bg-)0 da
Redium wide-ssuth glasse 16 as l—g é u-m.. a
nﬂ“ h.d. polyethyleas 11 HeOM to pél 212 14 days
Bediwn uide-ssuth l[l- 16 os Kesns
Osganic/Incsgania Bigh Sesard 8 es wide-mouth glass 6 o Bese 14 days
cop - k.d. palysthylons .51 B;504 to péd <2 18 daye
FoC - h.4. polpethylens 6.5 1 lél to pit 42 18 days
04l 4 Grease - 9lass 1.0 1 N804 te pll 2 18 days
Fhoasls - h.d. pelyethylons 1.6 ) N80, te pi <2 20 dags
Genazal Chemistry - h.d. pelpethylens 1.8 1 Paen AL
ics Voa 2 x 120 m) 14 o2) 140 ml Ceol to 4% 10 daye
i6C & oc/ms) wide-msuth glase
W Geser2n dea 6 e Ceal to 4% 10 daye to extractioa
1128 mnl) wide-msuth glass 40 days after qutraction
Inagpanlics Lot /el L o B osor In 4 o8 6 o Ceel to 4%C 18
1120 ml) wide-mouth glass
Osganlio/Incrganic Nigh Baszaxd B os (120 mi} wide-mouth 6 oz MA
. olsss
Rleuin All 4 o (128 ml) wide-mouth 4 as Boasg HA
glasa
EP Tealcity all 150 ®l h.d. polyethylene 100 grame ona 29
watlll Ogganics Low Charcosl Tube 160 1 ais Cool to 4% HA
Bod | us 7T om loag, 6 sm 0D, 4 == ID

1. ALl glass contaimers should have Teflon cap liners or sapla.
1. BSea Attachseat B.

SAMPLE CONTAINER AMD PRESEMVATION REQUVWALNTS CERCLA/BCRA SMNPLES

,
-

~
w b

88/

1VAE2S3ue 3NdNVS

'
L}

NO

06/1L/0L-G0°€-20¥00-dD




(1) (1,3) {4)

Farasaied hlaﬂ-ﬂ Camialner Presarvat je= Kaploes d Tiae
WSRCANIC TRSTRS
Actdicy r.c Ceel, 4°C 14 daye
albaliaisy r.6 Coal, 4°C j4 dape
fpmealn r.c Cool, 4°C, Nzday to pit 2 18 daps
Bieshonisel Gupgen Bemsad PG Ceol, 4°C 40 houts
Booodda r.6 Beas Tequised 18 deye
Blochemical Supges Besend, Coshenscesss r.g Cesl, 4°C 48 hours
Casaics) Guppes Demsed v e Casl, "‘-J“C to g 2 18 dope
Caloride [ ] Bons segul 18 dape
Calosiss, Total Resifusl re Bosa eguiled Asalpse lamedisgely
Cales re Ceol, 4°C o8 bous
Cpoaie, Total ead Assashle to Qhlesiasiicn e.8 Ceol, 4°C, uetn (g pll 11, 0.0g 1) a...'“
sacorblic schd
Fleeride L 4 Bene vequived 18 days
Berdesse [ X ] Mioy 1o gt 1, M3B8y o p@ 2 +6 meathe
Byésegea lea (pl) r.8 Ness pequived bsalysa lmmsdletaly
Hjoldehl ond Ocgeais Ritseges r.0 Ceol, 4°C, Nglly to pil 2 18 daye
Hitrese s.8 Cesl, 4°C 40 bossn
Rigrega-ditrite re Ceol, 4°C, Byt o pil 3 18 dape
Missice L Ceol, 4°C 4D bowte
21l oad Greass 6 Cesl, 4°C, Hp3aq to 98 2 18 daye
Segaale Cothen [ K] Coel, 4°C, BCL o B380, e & 2 M dape
Gsthephoaphata | 1 Filses lasedistaly, Cmel, 4°C 48 bhowin
Supgen, Plssslived-Prebe G Bedtla sad tep Bomn Togined beslpes Lemsdlstaly
Sapgen, Bissolved—tishier € Betibo ond top Pis oe alts s=d otose in dashk 8 bousa
Fasesle ] Conl, 4°C, Mgty to pa 2 28 daye
fhsspherus (olescatal) ] Cosl, 4°C 48 beare
Fhoophosus, Total r.8 Cosl, 4°C, IS0y to g 1 18 dope
Besidwe, Tetal r,8 Conl, 4°C ? dape
Boslies, Filsesable [ ¥ ] Ceol, 4°C 48 bouse
Resiése, Beafiltessbie (E58) [ X ] : Cesd, 4°C 7 dogs
Bosidun, BDottloshis L& Cosl, 4°€ o 48 bouse
Booldus, Talesile re Geed, 4°C = } dapa
Silica . [ ] Conl, 4°C 18 dapa .
Specific Condustsnss Lo Cosl, 4°C 10 dape
Selfete r.8 Cool, 4°C 10 dape
Seiftés e Conl, 4°C, odd ulsc ecelste plus sediwm 7 dape
bydsealds to pa@ ?

Sulftta r.6 Home n:lu-l Asslyse Lemsddsialy
Suslactants rG Conl, 4 4 bowis
T sad (X ] B eed Asslyne blemedietely
Sestadtty v perity pryve
-ulll‘”
Chsenien ¥ r.c Cesl, 47C 1A hsuts
Hovcnsp r.c Budy 1o g 2 10 doye

r.G ey e it 2 6 seathe

metals, enceps Chiemium ¥l ead Mescury

NOILVA¥253bd 3TdWVS

06/1L/0L-50°€-20700-dD

SIWLL DNICIOK ONV ‘SINDINHI3L NOLLVAE3S38d ‘SHINIVINGD as¥inb3y
8 INIWHOVLLY

~
-

1 3Dvd
B8/0I/B



Parasatar l.-f!ﬁ

eacanic usrs{®)

Pusgosble Nalecorbeasn
Pasgeable Arcastic Npdsecarboss

Aqselals sad Assylealarile
Premolal i)

(1)
e aans Batesalit)

nn-—-u»‘“-“'

reae1d) scrylentunile
Bisresrsastice asd losphoseas! i)
Pely -wclonr Aremnile m“"
Balesthasel i)

Chlestasted Npdrecasbussti?)
caefit)

SESTLCIHSS TESESs

Post Lebdes M)

m TEETR

3 Alghs, boto ‘énd vedien

(1) Pelpetbylens (P) or Class ().

(1) Sesple preparvation sheuld be performed lmmedlatloly upen ssnple colleciion. PFov congesiie chenical ssapleas ssch ollquet should be
tos of gellocilon, Whed wee of oo cwlosstlcd seapled medes I logessible te pieserwe esch sliqued, (hoa cheaical somples say be piesstvad

()

€, Telloa-llosd sapium
6, Tellen-lloed copiua

8, Telloa-llssd soptum
8, Talben-llned cap
8, Yellon-linsd cap
8, Esllon—lined cap
8, Teflem-llsed cap

6, Tollon—iined cap
8, Bellen-linod cap
6, Talloa-linad cap
@, Tellen-lined cop
G, Tallen-lined cap
6, Tolles-1ined eop

6, Tallenlined cap

|

h.ul--q-' LYy

Coul, 4°C, 0.0081 He)30)(3)
Cosl. 4°C, 0.ppes seps 30,( 30

BC) 1o g8 )
,’."'

Cosl, 8°c, 0.0881
edjuat pA do 4-3
Cosl, 4°c, 0.0088 moys;e,!?)

Coal, 4°C, 0.0088 Moyigey'?!
Coat, 8°C

Coel, 4°C
Baysy0y!?

Coal, 8°C

ru. la desh, §.0001

Cool, A°C, 0.0088 l.;l;l;"', stete
ta dash

Cosl, 4°C, 0.0088 %033;0)( ¥, otose
ia dsch

Coal, 4°C, 0.0088 Noysyoy'?!

Ceel, &°C

Cosl, 4%, 0.0888 moynzeyid)
Csal, 4°C, .n =23

=9y 4o g8 2 .

I HE 1]

+" wnill coagesliilag sad sespls splitting la conplaied.

Bastomen Botding Tiee!!

14 daye
14 dagys

it dage

1 daps wmill snttsctien,

-

dape wmill entsecibon,
40 dape slies esttacuilen

dapa wmtil asgrscilon,
. 40 depe alies csitsction

-

daje wniil cntsection,
8 daps aftar eslsecilon
dags waill enigestlon,
48 dapo aftee enttectiion
dage wai il sstyecilion,
48 dape altor enitecilon
dapo waill entsaction,
40 dape after astioctlon
dopes waiill sntssciisa,
48 dope eltos sntuscilen
daps wniil cslsecibon,
4 dopo sltes ssdsestion

dape wniil ssarsstion,
48 dapo olios esttocilon

& oomdba

()) ubon sop ssnple 10 te ba ohipped by conmca casdler or seal (hiough the Vaited Jistes Malle, 11 suaq cosply with the Peperincat of Tisnsposistisn
sardous Betaslale Ragulatless (49 LW Pasn 111).

(4) fasples ahould bs ssslpscd oo sseas as pussible slive collacilea.

1 atill ba cosstdered velld,

The tloca lisied ote the scslowm (loce 1het scagles may bu held befose smslpein
Sosplec asp b Rald lor loages potleds salp If the peimitics, of ovaltoilag labstatoty, bas dots oa [lle le ohem 1het the

.lg 1ppee ol canplas wades stwdy sfe elobla for tha loages tlne, sad bos tocolvad o veslaace fron the Rogloas) Adaislotsatod-

(1) Bhouid caly be woed ba Ihe prescese of sesldual shieries.

sotved al the
saletalalag et

T35vd

SIWLL DNICT10H ONV ‘SINDINKI3L NOLLVAE2S3¥d ‘SHINIVLINOD Q3uIND3Y

8§ LINIWHOVLLY

TeWYS

-
-
-

NOilvA¥3S3ud

Y o

06/1/01-S0°€-20¥00-dD




(8) Moniosm belding fion 16 3 hewrs whea sulfids o pisssat. Gptileasily, sll ssnples say be tested wiib load acatsto poger befoss pil od justmsnts la

e R, e e SRR e S s e il e e vt
(7) Bemples sheald be filsosed lamediotoly eco-siie beleze sddlag piscorvaiive for diassived esisls.
(8) Gaideass spplies 6o senglen 66 bo anelysed by €, LL, ox GCAE o opeciliic conpemmde.
{®) Ampls sscsiviag oo pil odjnetecet must bo ssclyeed wilhia sevea doge of sengliang.
(38) Tha pil odjuatacet 4o mod Goguised 0f seselels oill sed bo msesnsed. Bomples fod scuslala Fecalviag no pil od jusioens oot be anslpsed withia J dege

of sesgllog.

(80) Mien the estrsctabls ssalptes of coscesn Gall sdibia o slagla shemical catogasy, the opeclilod proservaiive and senlams Boldlag ilass should bs
slboorved Lo I—Mﬂw‘l-..ﬂ.z Ros the caalpies of concern fall wlthia tus o seda chealcal cotagediss, (he seaple mep bu presesved
by ssaliag se sedusiag Secidmsl shiesies with 0.8088 sodisn thissulfets, steting ia the dorh, sod odjusilag Che pil 6o &9 ssaples procssved la dtbia
-—c-.hhﬂl--u-dmhh-a--ﬂl--ll-lh-.h-dmumn- Racspilens o his opilsasl poeccsvailen sed beldlag tlee
p asn d in Sostoste § (vei she segeisemest for chicsnllate soducilen of fesidual shlsrlss) ead lestastes 11, 1) (ser ibe smslpais of Deasidine).

(32) 3§ },2~Siphaeaglihgdonsions 08 Libely 00 bo possent, sdfsst the pil of the sespls to 4.820.1 to p to besaidiss.

-

{13) Bstpecss any bs stosed op 5o ! doge beless smsipads U etesage (o sendeciod mded oo laest (esidess-fres) stmseghess.
(M) Pes the ssalpels of digbesglalisssenica odd 0.0088 e yiy@) and od et il to )10 with NedS wilhia 34 beuwta of sespliag.

(13) The pii adjmosmcet ooy be pest 4 g ipl od G Do 7 ood ssg bo ealited Af Lhe sanples nse satrectied uitbia I bheass of cellestilon.
Pes oha ssalpeis of aldsie, odd 0.8008 Beps gy

£35vd

SIWLL DNIGTIOH ONV ‘S3INDINHDIAL NOLVAY3SIYd ‘SHINIVLINOD a3¥ind3y

§ LNIWHOVLLY

g8/01/80

VA¥3S3ue S1dNYS

NO

.d

06/L/0L-S0°€-20¥00-dD




CP-00402-3.05-10/1/90



CP-00402-3.05-10/1/90

ra

JECONTAMINATION OF CHEMICAL $F-2.3
SAMPLING AND FIELD ANALYTICAL '
EQUIPMENT 01/01/88

1.0 PURPOSE

The purpose of these orocedures is to provide a general methodology, protocol, and reference
\nformation on tre proper decontamination procedures to be used on chemical sampling and field
analytical equipment. ~

2.0 SCOPE

This procedure addresses chemical sampling and field analytical equipment only, and should be
consulted when equipment decontamination procedures are being deveioped as part of project-
specific plans.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES , -

Site Manager - responsible for ensuring that project-specific plans and the implementation of field
investigations are in compliance with these guidelines.

Fiel rati - responsible for ensuring that decontamination procedures for all chemical
sampling and field analytical equipment are programmed prior to the actual field effort and that
personnel required to accomplish the task have been briefed and trained to execute the task.

5.0 PROCEDURES

In order to assure that chemical anaiysis resuits are reflective of the actual concentrations presant at
sampling locations, chemical sampling and field analysis equipment must be properly
decontaminated prior to the field effort, during the sampling program (i.e., between sampie points)
and at the conclusion of the sampling program. This will minimize the potential for cross
contamination between sample points and the transfer of contamination offsite.

This procedure incorporates only those aspects of decontamination not addressed in other
procedures. Specifically it incorporates those items involved in decontamination of chemical
sampling and field analytical equipment.

5.1 ACCESS PR SAMPUNG
B3ilers and Railing Line

The potential for cross<ontamination between sampling poirts via the use of common bailer, or its
attached line, is high uniess strict procedures for decontamination are followed. It is preferable, for
the aforementioned reason, to dedicate an individual bailer and its line to each sample point,
although this does not eliminate the need for decontamination of dedicated bailers. For
non-dedicated sampling equipment, the follamng conditions and/or decontamination procedures
should be followed.

Before the initial sampling and after each succeeding sampling point, the bailer must be
decontaminated. The following steps should be followed:
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e “otable waterrinsg

Alconex or Liquinox detergent wash

Scrubbing of the line and bailer with a scrub brush may be required if the sample paint if
~eavily contaminated with heavy or extramaly viscous compounds

Potable water rinse

Rinse with 10 percent nitric acid solution®
Distilled deionized water rinse

acetone or methanol rinsa
Distilled/deionized water rinse

Airdry

® @ ® ® ® 0

Sraided nylon or polypropylene lines may be used with a bailer, however, the same line must not
come in contact with the sample medium, otherwise, the line must be discarded in an approved
receptacie and replaced. Prior to use, the bailer should be wrapped in aluminum foil or polyethyiene
sheeting.

Sampling Pumps

Most sampling pumps are normally low volume (less than 2 gpm) pumps. These include pcﬁmlﬁé.
diaphragm, air-lift, pitcher and bladder pumps, to name a few. If these pumps are used for sampling
from more than one sampling point, they must be decontaminated.

The procedures to be used for decontamination of sampling pumps compare to those used for a
bailer except the 10 percent nitric acid solution is omitted. Each of the liquid factions is to
pumped through the system. The amount of pumping is dependent upon the size of the pump ar
the length of the intake and discharge hoses. Certain types of pumps are unacceptable for sampling
purposas.

An additional problem is introduced when the pump relies on extraction of water via an inlet or
outlet hose. For organic sampling, this hose should be Teflon. Other types of hoses leach organics
into the water being sampled (especially the phthalate esters) or adsorb organics from the sampied
water. For all other sampling, the hose shouid be Viton, polyethyiene, or polyvinyi chioride (in order
of preference). ‘ -

Part of the sampling plan may incorporate the filtering of groundwater samples, and subsequent
preservation. This should occur as scon after sample retrieval as possible; preferably in the field as
soon as the sampi@is obtained. To this end, three basic filtration systems are most commonly used -
the in-line dispesable Teflon filter, the inert gas over-pressure filtration system, and the vacuum
filtration systam.

For the indine filter, decontamination is not required since the filter cartridge is disposable,
however, the cartridge must be disposed of in an approved receptacie and the intake and discharge
lines must still be decontaminated.

T Dueto the (eaching atility of nitric acid, on stainiess steel, this step is to be omitted if a stainiess
steel sampling device is being used and metals analysis is required with detection limits less
than approximately 50 ppb; or the sampling equipment is dedicated.
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For the over-pressure and the vacuum filtration systems, the portions of the apparatus which come n
contact with the sample must be decontaminated. (Note: Varieties of both of these systems come
equipped from the manufacturer with Teflon-lined surfaces for those that would come into contact
with the sample. These filtration systems are preferred when decontamination procedures must be
employed.)

S.2 FIELD ANALYTICAL EQUIPMENT

Water Level Indicators

Water level indicators that consist of a probe that contacts with the groundwater must de
decontaminated using the following steps:

@ Rinse with tapwater

@ Rinsa with deionized water
e Acetone or methanol rinse
@ Rinse with deionized water

Water level indicators that do not come in contact with the groundwater but may encountes
incidental contact during installation or retrieval need only undergo the first and last steps stated
above. ’

Probes

Probes, e.g., pH or specific ion electrodes, geophysical probes, or thermometers which would come in
direct contact with the sample, will be decontaminated using the procedures specified above uniess
manufacturer's instructions indicate otherwise; in those cases, the methods of decontamination
must be clearly described in the FSAP. For probes which make no direct contact, e.g., OVA
equipment, the probe will be wiped with clean paper-towels or cloth wetted with alcohol.

p”
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Ebasco Services Incorporated; REM Il Field Technical Guideling No. FT-12.01. June 22, 1986.

7.0 RECORDS

None

B



CP-00402-3.05-10/1/90

ra
(8]
[ ]
n

LS R L |

30RE=OLE AND SAMPLE _OGGING

1 28/10/88

1.0 PURPOSE

The puroose of this document is to establish standard procedures and techmical guidance on borehote
and sample :oggirg.

2.0 SCOPE

These procedures provide descriptions of the standard techriques for borenole and sample loggirg.
These tecnniques shall be used for each baring logged to provide consistent gescriptions of subsurface
lithology. While experience is the only method to develop confidence and accuracy in the description
of soil and rock, the field geologisvengineer can do a good Joo of classification by careful, tnougntiul
observation and by being consistent throughout the classification procedure.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES

Site Geologist - Responsible for supervising all boring activities and assuring that each borehole :s
compietely logged. If more than one rig is being used onsite the Site Geologist must make sure that
each rig geologist is properly trained in logging procedures. A brief review or training session may oe
necessary pricr to the start up of the field program and/or upon completion of the first boring.

50 - PROCEDURES

The classification of soil and rocks is one of the most important jobs of the field geologist/engineer. "o
maintain a consistent flow of infarmation, itis imperative that the field gecologist/engineer understard
and accurately use the field classification system described in this SOP. This identfication is based cn
visual examination and manual tests. :

5.1 MATERIALS NEEDED
When logging soil and rock samples, the geologist or engineer shall be equipped with the following:

Rock hammer

Knife

Camera

Dilute HCI

8runton compass

Ruler (marked in tenths and hundreths of feat)
Hand Lens !

5.2 CLASSIFICATION OF SOILS

All data shall be written directly on the boring log (Exhibit4-1) or in a field notebook if more space 's
needed. Details on filling out the boring log are discussed in Section 5.5.
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5.2.1  USCS Classification

Soils are o oe classified according to the Unified Soil Classificaton System (USCS). This metnod of
classification .s cetailed in Exmibit4-2. This metnod of classification \dentifies soil types on tne pasis of

grainsize ara caresiveress,

Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and ctay (C).
Some classification systems define size ranges for these soil particles, but for field ciassificaton
purposes, they are identified by their respective behaviors. Organic materiai (O) :s a comman
component of soil but has no size range; 1t 15 recogrized by 1ts composition. The careful siudy of =re
USCS will aid in developing the competence and consistency necessary for the ciassification of sois.

Coarse graired soils shall be divided into rock fragments, sand, or gravel. Tre terms and sard arcg
gravel not only refer to the size of the soil particles but also to their depositional history. 7o irsure
accuracy n description, the term rock fragments snail be used to indicate angular granular materiais
resulting from the breakup of rock. The snarp edges typically observed indicate little or no transpor
from tneir source area, and therefore tne term provides additional information in reconstructing :ne
depositional environment of the soils encountered. When the term “rock fragments” is used it shail be
foilowed by a size designation such as (1/4inch¢-1/2inche)” or “coarse-sand size” either immediately
after the entry or in the remarks column. The USCS classification would not be affected by this varation

interms.

5.2.2 Color

Soil colors shall be described utilizing a single color descriptor preceded, when recessary, by a modi“e
to denote variations in shade or color mixtures. A soil could therefore be referred to as “gray” or ‘!igr:
gray” or "blue-gray”. Since color can be utilized in correlating units between sampling iocations, it :s
important for color descriptions to be consistent from one boring to another.

Colors must be described while the sample is stull moist. Soil samples shall be broken or spiit verticaily to
descripe colors. Sampiers tend to smear the sample surface creating color variations petween :pe
sampie:nterior and exterior.

The term “mottled” shall be used to indicate soils irregularly marked with spots of different colors.
Mottling in soiis usually indicates poor aeration and lack of good drainage.

Soil Color Charts shall not be used uniess specified by the project manager.

5.2.3 Relative Density and Consistancy

To classify the relative density and/or consistency of a sail, the geologist is to first identify the sail type
Granular soils contain predominantly sands and graveis. They are noncohesive (particies do not adhere
weil when compressad). Finer grained soils (siits and clays) are cohesive (particles will aahere togetner
when compressed).

The density of noncohesive, granular soils is classified according to standard penetration resistances
obtained from split barrel samc:'~g performed according to the methods detailed in Stancarc
Operating Procedures GH-1.3 and S. -1.2. Those designations are:



CP-00402-3.05-10/1/90

JORE=QOLE AND SAMPLE LOGGING

1 28/'./88

| Designaton I Stamaard Penetration Resistance (Blows per Foot) l

‘eryioose Qrod
Lgose St 10
Medium dense 11t030°
Dense 31t050
Very dense Qver 50

Standard penetration resistance is the number of blows required to drive a sphit-barrel samoter ‘wiin a
2-inch outside diameter 12incnes into the material using a 140 pound hammer falling freely tnrougr
30inches. The sampler is driven through an 18-inch sample interval, and ne number of olows 15
recorded for eacn 6-inch increment. The density designation of granular soils is obtained by adding tre
number of blows required to penetrate the last 12inches of each sample interval. It s important to
note that if gravel or rock fragments are broken by the sampler or if rock fragments are lodged in tne
tip, the resuiting blow count will be erroneously high, reflecting a higher density than actually exists.
This shall be noted aon the log and referenced to the sample number. Granular sails are given the uscs
classifications GW, GP, GM, SW, SP, SM, GC, and SC(see Exhibit 4-2).

The consistency of cohesive soils is determined by performing field tests and identifying the consistency
as shown in Exhibit 4-3. Cohesive sails are given the USCS classifications ML, MH, CL, CH, OL, or OH (see
Exhibit 4-2).

The consistency of cohesive soils is determined either by blow counts, a pocket penetrometer (vaiues
listed in the table as Unconfined Compressive Strength) or by hand by determining the resistance o
penetration by the thumb., The pocket penetrometer and thumb determination metnods are
conducted on a selected sampie of the soil, preferably the lowest 0.5 foot of the sample in the spnt-
barrel sampler. The sample shall be broken in half and the thumb or penetrometer pusned into tre eng
of the sampie to determine the consistency.: Do not determine consistency by attempting to penetrate
a rock fragment. If the sample is decomposed rock, itis classified as a soft decomposed rock ratner tran
a hard soil. Consistency shall not be determined solely by blow counts. One of the other methods snail
be used in conjunction with it. The designations used to describe the consistency of cohesive sails are as
follows:

Unc. Standard
Consistency Co:;z;o;;i::rs.tr‘ P;:::;:::: Field Idenufication Methods
Foot (Blows per Foot)
Very soft Less than 0.25 Oto2 Easily penetrated severai incnes by fist
Soft 0.25t00.50 2t04d Easily penetrated several inches by thumbp
Medium suff 0.50te 1.0 408 Can be penetrated several inches by
thumb
Very suff 1.0t0 2.0 8w 1S Readily indented by thumb
Hard 20t04.0 1Sto 30 Readily indented by thumbnail
Hard More than 4.0 Qver 30 Indented with difficulty by thumbnail
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5.2.4 Werght Percentages

' rature, soiis are comprised of particles of varying size and shape, and are combinations of the various
grain types. ~~e ‘ollowing terms are useful in the description of soil:

Terms of idenufying Proportion of the Component Defining Range of Percentages oy Weight
trace 0-10 percent
some 11-30 percent
and or aajective form of the sail type (e.g., “sandy”) 31-30 percent
Examples:

e Silty fine sand: SO to 69 percent fine sand, 31 to 50 percentsilt.

e Medium to coarse sand, some silt: 70to 80 percent medium to coarse sand, 11td
30 percent silt. ;

®  Fine sandy silt, trace clay: 50 to 68 percentsilt, 31 to 49 percent fine sand, 1 to 10 percent
clay.

° Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sard.
5.2.5 Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated.
In dry soil, there appears to be little or no water. Saturated samples obviously have all the water trey
can nold. Moist and wet classifications are somewhat subjective and often are determined by tre
individual’s judgment. A suggested parameter for this would be calling a soil wet if rolling it in tne
hand or on a porous surface liberates water, i.e., dirties or muddies the surface. Whatever method 15
adopted for describing moisture, it is important that the method used by an individuai remains
consistent throughout an entire drilling job.

Laboratory tests for water content shall be performed if the natural water content is important.

5.2.6 Stratificgtion

Stratification can only be determined after the sample barrel is opened. The stratification or bcddirg
thickness for soil and rock is depending on grain size and composmon The classification to be used for
stratification description is shown in Exhibit 4-4.

5.2.7 Texture/Fabric/Bedding

The texture/fabric/bedding of the sail shall be described. Texture is described as the relative angularity
of the particies: rounded, subrounded, subangular, and angular. Fabric shail be noted as to whetner
the particies are flat or bulky and whether there is a particular relation between particles (i.e., all the
flat particies are parallel or there is some cementation). The bedding or structure shall also be note
(e.g., straufied, lensed, nonstratified, heterogeneous varved).

S
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5.2.8 summary of Soil Classification

in summary, sails shall be classified in a similar manner by each geologistengineer at a project site. Tre
Rierarcny of classification s as follows:

Density ana/or consistency
Color

Plasticity (Optional)

Soil types

Moisture content
Stratfication

Texture, fabric, bedding
Other distinguisning features

5.3 CLASSIFICATION OF ROCKS

Rocks are grouped into three main divisions, including sedimentary, igneous and metamorphic rocks.
Sedimentary rocks are by far the predominant type exposed at the earth’s surface. The following basic
names are applied to the types of rocks found in sedimentary sequences: i -

Sandstone - Made up predominantly of granuldr materials ranging between 1/16 and
2inchin diameter.

.Siltstone - Made up of granular materials less than 1/16inch in diameter. Fractures

irreguiarly. Medium thick to thick bedded.

Claystone - Vary fine grained rock made up of clay and silt-size materials. Fraciures
irregularly. Very smooth to touch. Generally has irrequlariy spaced pitung on surface of
drilled cores.

Shale - A fissile very fine grained rock. Fractures along bedding planes.

Limestone - Rock made up predominantly of calcite (CaCOj). Effervesces strongly uoon
the application of dilute hydrochloric acid.

Coal - Rock consisting mainly of organic remains.

Others - Numerous other sedimentary rock types are present in lesser amounts in the
stratigraphic record. The local abundance of any of these rock types is dependent upon
the depositional history of the area. These include conglomerate, halite, gypsum,
dolomite, anhydrite, lignite, etc. are some of the rock types found in lesser amounts.

In classifying a sedimentary rock the following hierarchy shall be noted:

Rock type

Color

Bedding thickness
Hardness

Fracturing
Weathering

Other characteristics
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5:3.1 Rock Type

As descrioed above, there are numerous names of sedimentary rocks. In most cases a rock will be a
compination of several grain types, therefore, a modifier such as a sandy siltstone, or a silty sandstone
can be used. Tre mocifier :naicates that a significant portion of the rock type i1s composed of ne
moaifier. Otrer modifiers can include carbonaceous, caicareous, siliceous, etc.

Grain size 1s the basis for the classification of clastic sedimentary rocks. Exhibit4-5 1s the Udden-
Wentworth classification that will be assigned to sedimentary rocks. The individual boundaries are
slightly aifferent than the USCS subdivision for soil classificauon. For field determination of grain sizes,
a scale can be used for the coarse grained rocks. For example, the division between siitsiore arg
claystone may not be measurable in the field. The boundary shall be determined by use of a narnd ens.
if the grains cannot pe seen with the naked eye but are distinguishable with a ranaiens, tne rocx s a
stitstone. If tre grains are not distinguisnabie with a handlens, the rock is a claystone.

5.3.2 Color

The color of a rock can be determined in a similar manner as for soil samples. Rock core samples shall be
classified while wet, when possible, and air cored samples shall be scraped clean of cuttings prior te
calor classifications. :

Rock Color Charts shall not be used unless specified by the project manager.

5.3.3 Bedding Thickness

The bedding thickness designations applied to soil classification will also be used for rock classification.
5.34 Hardness

The hardness of a rock is a function of the compaction, cementation, and mineralogical composition of
the rock. A relative scale for sedimentary rock hardness is as follows:

®  Soft - Weathered, considerable erosion of core, easily gouged by screwdriver, scratcred
by fingernail. Soft rock crushes or deforms under pressure of a pressed hammer. This
term 15 always used for the hardness of the saprolite (decomposed rock which occupies
the zone between the lowest sail horizon and firm bedrock).

® Maedium soft - Slight erosion of core, slightly gouged by screwdriver, or breaks with
crumbly edges from single hammer blow.

® Medium hard - No core erosion, easily scratched by screwdriver, or breaks with snarp
edges from single hammer blow.

® Hard - Requires several hammer blows to break and has sharp conchoidal breaks. Cannot
be scratched with screwdriver.

Note the difference in usage here of the works “scratch” and “gouge”. A scratch shall be considered a
slight depression in the rock (do not mistake the scraping off of rock flour from drilling with a scratch in
the rock itself), while a gougae is much deeper.
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5.3.5 Fracturing

The degree of fracturing or brokeness of a rock is described by measuring the fractures or joint spacirg.
After eimirating drilling breaks, the average spacing is calculated and tne fracturing (s descrioed by tre
following ter~s:

Very broken (V, 8R.) - Less than 2 in. spacing between fractures
Sroken (BR.) - 21in. to 1 ft. spacing between fractures

3locky (BL.) - 1 to 3 ft. spacing between fractures

Massive (M.) - 3to 10 ft. spacing petween fractures

The structural integrity of the rock can be approximated by calculating tre Rock Quality Desigratien
(RQD) of cores recovered. The RQD i1s determined by adding the totai lengths of ail preces exceeairg
4 incres ard dividing by the total length of the coring run, to obtain a percentage.

Method of Calculating RQD
(After Deere, 1964)

AQD0 % = r/lx 100

r = Total length of all pieces of the lithologic unit being measured, which are greater than
4inches length, and have resulted from natural breaks. Natural breaks include slickensides,
joints, compaction slicks, bedding plane partings (not caused by drilling), friable zones, etc.

| = Total length of the coring run.

5.3.6 Weathering

The degree of weathering is a significant parameter that is important in determining weatherirg
profiles and is also useful in engineering designs. The following terms can be applied to disunguisn ire
degree of weathering:

e Fresh - Rock shows little or no weathering effect. Fractures or joints have little or ro
staining and rock has a brignt appearance. '

e  Siight - Rock has some staining which may penetrate several centimeters into the rock.
Clay filling of joints may occur. Feldspar grains may show some aiteraton.

e Moderate - Most of the rock, with exception of quartz grains, is stained. Rocx s
weakened due to weathering and can be easily broken with hammer.

e Severe- All rock including quartz grains is stained. Some of the rock is weathered to tre
extent of becomning a soil. Rock is very weak.

5.3.7  Other Characteristicy

The following items shall be included in the rock description:

Description of contact between two rock units. These can be sharp or gradational.
Stratification (parallel, cross stratified)

Description of any filled cavities or vugs.

Cementation (calcoreous, siliceous, hematitic)
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Cescription of any joints or ooen fractures.

Observation of the presence of fossils. _
Motation of joints with depth, approximate angle to horizontal, any mineral filling or

zoatirg, and degree of weathering.

Ail :nformatian shown on the boring logs shall be neat "o the point where 1t can be reproduced on a
cooy macnine for report presentation. The data shall be kept current to provide control of :ne drilling
program and to indicate various areas requiring special consideration and sampling.

5.3.8  Additional Terms Used in the Descriotion of Rock

Tne foliowing terms are used 0 further identfy rocks:

Seam - Thin (121nch or less), probably continuous layer.

Some - Indicates significant (15 to 40 percent) amounts of the accessory material. rFor
example, rock composed of seams of sandstone (70 percent) and shaie (30 percent) would
be “sandstone -- some shale seams.” _
Few - Indicates insignificant (0 to 15 percent) amounts of the accessory material. For
example, rock composed of seam of sandstone (90 percent) and shale (10 percent) would
be "sandstone -- few shale seams.”

Interbedded - Used to indicate thin or very thin alternating seams of material occurring :~
approximately equal amounts. Far exampie, rock composed of thin aiternating seams|
sandstone (50 percent) and shale (S0 percent) would be “interbedded sandstore anu
shale.”

Interlayered - Used to indicate thick alternating seams of material occurring .n
approximately equal amounts.

The preceding sections describe the classification of sedimentary rocks. The foilowing are some Dasic
rames that are applied to igneous rocks:

8asalt - A fine-grained extrusive rock composed primanly of calcic plagiociase and
pyroxene.

Rhyolite - A fine-grained volcanic rock containing abundant quartz and erthoclase. ~he
fine-grained equivalent of a granite.

Granite - A coarse-grained plutonic rock cdnsisting essenually of alkali feldspar ard
quartz.

Diorite - A coarse-grained plutonic rock consisting essentially of sodic plagiociase and
hornblende.

Gabbro - A coarse-grained plutonic rock consisting of calcic plagioclase and
clinopyroxene. Locsely used for any coarse grained dark igneous rock.

The following are some basic names that are applied to metamorphic rocks:
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Siate - A very fine-grained foiiated rock possessing a weil developed siaty cleavage
Contains predominantly chlor:te, mica, guartz, and sericite.

Phyilite - A fine-grained foliated rock that splits into thin flaky sheets with a silky sreer
on c'eavage surface.

Schist - A medium to coarse-grained foliated rock with supparallel arrangement of tre
micaceous minerals whicn gominate 1ts composition.

Gneiss - A coarse-grained foliated rock with bands rich in granular and platy m:rerais.

Quartzite - A fine to coarse-grained nonfoliated rock breaking across grains, corsistirg
essentially of quartz sand witn silica cement.

5.4 ABBREVIATIONS

Abbreviations may be used in the description of a rock or sail.

However, they shall be kept at a

minimum. Following are some of the abbreviations that may be used:

Light Yl

c - Coarse Lt - Yellow
Med - Medium BR - Broken Or - Orange

F - Fine 8L - Blocky SS - Sandstone
' - Very M - Massive Sh - Shale

Sl - Slight 8r - Brown LS - Limestone
Qce - Qccasional |8l 8lack Fgr- Fine grained
Tr - Trace

5.5 BORING LOGS AND DOCUMENTATION

This section describes in more detail the procedures to be used in completing boring logs in re fielc.
Information obtained from the preceeding sections shall be used to complete the logs. A sample barirg
log has been provided as Exhibit4-6. The field geologisvengineer shall use this example as a guige in
completing each borings log. Each boring log shall be fully described by the geologistvengineer as t-e

boring is being drilled.

Every sheet contains space for 25 feet of log. Information regarairg

classification details is provided on the back of the boring log, for field use.

5.5 Soil Classificgtion
) Identify site name, boring number, job number, etc. Elevations and water level data o

be entered when surveyed data is available.

Enter sample number (from SPT) under appropriate column. Enter depth sample was
taken from (1 block = 1foot). Fractional footages, i.e., change of lithology a 13.7 feet,
shall be lined off at the proportional location between the 13 and 14 foot marks. Enter
blow counts (Standard Penetration Resistance) diagonally (as shown). Standara
penetration resistance is covered in Section 5.2.3.
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L Jetermine sample recovery/sampie length as shown. Measure tre total lengtn of sampie
-acavered ‘rom tne split spoon sampler, ncluding material 1n the drive snoe. o ~o:
mcluge cutungs or wash material that may be 1n the upper portion of the sampie tupe.

® ~gicate ary crange n 'ithology by drawing a line at the aporopriate ceoth. “or
examole, if clayey siit was encountered from Q to 5.5 feet and shaie from 5.5 10 6.0 ‘eer. a
lire snall be drawn at this increment. This information 15 helpful in the construction of
cross-sections. As an alternative, symbols may be used to identfy eacn crange in
‘ithology.

e The density of granular soils 15 obtained by adding the number of biows for re 'ast Two
.ncrements. Refer to Density of Granular Soils Chart of back of log sneet. =or cons.stancy
of cohesive sails refer also to the back of log sheet - Consistency of Conesive Sails. Z~ter
this information under tne appropriate column. Refer to Section 5.2.3.

'] tnter color of the material in the appropriate column.

® Describe material using the USCS. Limit this column for sample description only. The
predominate material is described last. If the primary soil is silt but has fines (clay) - use
clayey silt. Limit soil descriptors to the following: -

- Trace 0-10percent
- Some 11-30percent
- And  31-50percent

@ Also indicate under Material Classification if the materiai s fill or natural soils. irdicaie
roots, organic material, etc. .

e  Enter USCS symbol - use chart on back of boring log as a guide. |f the soils fall into one of
two basic groups, a borderline symbol may be used with the two symbols separated by a
siasn. For example ML/CL or SM/SP.

e  The following information shall be entered under the Remarks Column and shall inciude.
butis notlimited by the following:

Moisture - estimate moisture content using the following terms - dry, moist, wet and
saturated. These terms are determined by the individual. Whatever method is used
to determine moisture, be consistent throughout the log.

. Angularity - describe angularity of coarse grained particles using Angular,
Subangular, Subrounded, Rounded. Refer to ASTM D 2488 or Earth Manual for
criteria for these terms.

- Particle shape - flat, elongated, or flat and elongated.

- Maximum particle size or dimension.

- Water level observations.

- Reaction with HCl - none, weak or strong.
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Agaditional comments:

Irdicate presence of mica, caving of hole, when water was encountered, difficulty .
drilling, loss or gain of water.

‘~dicate odor and HNu or OVA reading if applicable.

indicate any change in lithology by drawing in line through tre lithology change
column and indicate the aepth. This will help later on when cross-sections are
constructed.

At the bottom of the page indicate type of rig, dniling method, nammer size arc
drop and any other useful information (i.e., borenole size, casing set, chrarges
drilling methoaq).

- Vertical lines shall be drawn (as shown in Exhibit4.6) in columns S to 8 from tre
bottom of each sampie to the top of the next sample to indicate consistency of
material from sample to sample, if the material is consistent. Horizontal lines shall
be drawn if there is a change in lithology, then vertical lines drawn to that point. =

- Indicate screened interval of well, as needed, in the lithology column. Show top and
bottom of screen. Other details of well construction are provided on the well
construction forms.

Rock Classification

Indicate depth at which coring began by drawing a line at the appropriate deptr.
Indicate core run depths by drawing coring run lines (as shown) under the first and fourtn
columns on the log sheet. Indicate RQD, core run number, RQD percent and core
recovery under the appropriate columns.

Indicate litholagy change by drawing a line at the appropriate depth as explained in

Section 5.5.1.

Rock hardness is entered under designated column using terms as described on the back
of the log or as explained eariier in this section.

Enter color as determined while the core sample is wet; if the sample is cored by air, tre
core shall be scraped clean prior to describing color.

Enter rock type based on sedimentary, igneous or metamorphic. For sedimentary rocks
use terms as described in Secuion 5.3. Again, be consistent in classification. Use modifiers
and additional terms as needed. For igneous and metamorphic rock types use terms as
described in Sections 5.3.8.

Enter brokeness of rock or degree of fracturing under the appropriate column usirg
symbols VBR, B8R, BL, or M as explained in Section 5.3.5 and as noted on the back of tre
Boring Log.
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e ~~e following nformation snall be entered under the remarks column. tems sran

ncluce but are not limited to tne following:

‘ndicate depths of joints, fractures and breaks and also approximate to Forizontal
argle (sucn asnign, low), 1.e., 70° angle from norizontai, rign argte.
rcicate calcareous zones, description of any cavities or vugs.
indicate any loss or gain of drill water.
y Indicate drop of drill tools ar change in colar of drill water.

® Remarks at the pottom of Soring Log shall include:
- Type and size of core obtained.
- Depth casing was set.
- Type of Rig used.

e Asafinal check the boring log shall include the following:

- Vertical lines shall be drawn as explained for soil classification to indicate consistenc,
of bedrock material. =

. If applicable, indicate screened interval in the lithology column. Show too and
bottom of screen. Other details of well construction are provided on the well
construction forms.

5.5.3  Classification of Soil and Rock from Drill Cuttings

The previous sections describe procedures for ¢lassifying soil and rock samples when cores are obtairea.
However, some drilling methods (air/mud rotary) may require classification and borenole logging nased
on idenrtufying drill cuttings removed from the borehole. Such cuttings provide only general
information on subsurface lithology. Some procedures that shall be foilowed when logging cuttings
are: ,

L] Obtain cutting samples at approximately S foot intervals, sieve the cuttings (if mud rotary
driiling) to obtain a ¢leaner sample, place the sampie into a smail sample bottle ar “z:0
lock” bag for future reference, and label the jar or bag (i.e. hole number, depth, date
etc.). Cuttingsshall be closely examined to determine general lithology.

e  Note any change in color of drilling fluid or cuttings, to estimate changesin lithology.

®  Note drop or chattering of drilling tools or a change in the rate of drilling, to determire
fracture locations or lithologic changes.

® Observe loss or gain of drilling fluids or air (if air rotary methods are used), to ident?y
potential fracture zones.

® Record this and any other useful information onto the boring log as provided 'n
Exhibit 4-1,

This logging provides a general description of subsurface lithology and adequate information can r»
obtained through careful observation of the drilling process. It is recommended that split barrel ¢
rock core sampling methods be used at selected boring locations during the field invesugation .o
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orovide detailed information to supplement the less detailed data gererated tnrougn dorngs cril'ed
uSing air;mud rotary metrods.

5.6 REVIEW

Upon completion of tre oorings logs, cooties shall be made and reviewed. items to oe reviewed incluge:

° Checking for consistency of all legs

° Checking for confarmance to the guideline

® Checking to see tnat all information s entered in their respective coiumns and spaces
6.0 REFERENCES

Unified Soil Classification System (USCS)

ASTM D2488, 1985

Earth Manual, U.S. Department of the Interior, 1974
7.0 RECORDS

Originals of the boring logs shall be retained in the project files.
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EXHIBIT 4-3

CONSISTENCY FOR COHESIVE SOILS

Unconfined .
Compressive
(Blows Strength £ '
eld Identification
Consistency per Foot) (tons/square : I

foot by pocket
penetration

Very soft Qto2 Less than 0.25 Easily penetrated several incnes py fist

Soft 2to 4 0.251t00.50 Easily penetrated several inches by thumb

Medium st ff 4t08 0.50to0 1.0 Can be penetrated several inches by
thumb with moderate effort

Stiff 8to 15 1.0t0 2.0 Readily indented by thumb but
penetrated only with great effort

Very st ff 15t0 30 2.0t04.0 Readily indented by thumbnail

Hard Over 30 More than 4.0 Indented by thumbnail
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EXHIBIT 4-4

BEDDING THICKNESS CLASSIFICATION

iy
30cm - 1 meter 1.0"-3.3 Thick Bedaed
I0ecm-30cm 4" - 1.0 Medium Bedded
3¢cm-10¢cm 1" -4" Thin Bedded
lem-3cm 25" -1" Very Thin Bedded
imm-1cm /8" - 25" Laminated
Imm-3mm 1/32° - 1/8" Thinly Laminated
<imm <1/32° ’ Micro Laminated

(Weir, 1973 and Ingram, 1954)
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EXHIBIT 4-5

GRAIN SIZE CLASSIFICATION FOR ROCKS

Particle Name Grain Size Drameter
o o - | =semm . . |

Pebbles 4.-64 mm

Granules 2-4mm

Very Coarse Sand 1-2mm

Coarse Sand 0.5-1mm

Medium Sand 0.25-0.5 mm

Fine Sand 0.125-0.25 mm

Very Fine Sand 0.0625-0.125 mm

Silt 0.0039-0.0625 mm

After Wentworth, 1922
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DECONTAMINATION QF DRILLING RIGS

AND MONITORING WELL MATERIALS
! 28/13/88

1.0 PURPOSE

The purpose of this procedure s to provide reference information regarding the aoprooriate
procedures 0 De followed wnen conducting decontamination activities of dniling equioment and
monitoring well materials used during field investigations. -

2.0 SCOPE

This procedure addresses only drilling equipment and monitoring well materials decontaminauon, and
snall rot be considered for use with chemical sampling and field analytical equipment
decontamination.

3.0 GLOSSARY
None.

4.0 RESPONSIBILITIES
Field Operations Leader - Responsible for ensuring that project specific plans and the implementation
of field investigations are in compliance with these procedures.

S.0 PROCEDURE

To insure that analytical chemical results are reflective of the actual concentrations present at sampiirg
locations, various drilling equipment involved in field investigations must be properly decontaminatea.
This will minimize the potential for cross-contamination between sampling locations, and the transfer
of contamination off site.

Prior to the initiation of a drilling program. all drilling equipment involved in field sampling activites
snall be decontaminated by steam cleaning at a predetermined area. The steam cleaning procedure
shall be performed using a high-pressure spray of heated potable water producing a pressurized stream
of steam. This steam shall be sprayed directly onto all surfaces of the various equipment involved |n
field investigations. The decontamination procedure shall be performed until all equipment is free of
all visible potential contamination (dirt, grease, oil, noticeable odors, etc.) In addition, this
decontamination procedure shall be performed at the completion of each sampling and/or drilling
location, including soil barings, installation of monitoring wells, test pits, etc. Such equipment shall
inciude drilling rigs, backhoes, downhole tools, augers, well casings, and screens. The steam cleaning
area shall be designed to contain decontamination wastes and waste waters, and can be a lined
excavated pit or a bermed concrete or asphalt pad. For the latter, a floor drain must be provided whicn
is connected to a holding facility. A shallow above-surface tank may be used or a pumping system with
discharge to a waste tank may be installed.

In certain cases, due to budget constraints, such an elaborate decontamination pad is not possible. In
such cases, a plastic lined gravel bed pad with a collection system may serve as an adequate
decontamination area. The location of the steam cleaning area shall be on site in order 10 minimize
potential impacts at certain sites. Due to the types of contaminants or proximity to residences, concerns
may exist about air emissions from steam cleaning operations. These concerns can be alleviated by
utilizing an encliosed steam cleaning area. For example, augers and drill rods can be steam cleaned in
drums that have been modified. Tarpaulins can also be placed around the steam cleaning area to
control emissions.
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Guidance o be used when decontaminating equipment shall include:

® As a general ruie, any part of the drilling g which extends over the borenole, shall be
steam cleaned.

® All aruling rods, augers, and any other equipment which will be introduced o the hole
shall be steam cleaned.

° The drilling rig, all rods and augers, and any other potentially contaminated equipment
shail be decontaminated between each well location to prevent ¢cross contamination of
potential hazardous substances.

Rinsate samples of well casing and screens may be necessary if specifically required for a given site. f
required, at least 1 percent, and no more than 5 percent of steam cieaned lengths of casing and screens
combined shail be sampied.

Prior to leaving at the end of each work day and/or at the completion of the drilling program,

drilling rigs and transport vehicies used onsite for personnel or equipment transfer shail be

steam cleaned. A drilling rig left at the drilling location does not need to be steam cleaned

until itis finished drilling at that location. K

6.0 REFERENCES
Ebasco Services Incorporated; REM Ill Field Technical Guideline No. FT-6.03; October 27, 1987.
7.0 RECORDS

None.
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required *o cerform the field tests. All applicable data regarding testing procedures, equipment used,
well corsirucuon, and geologichydrogeologic conditions shall be recorded by the field geclogist. Trhe
‘ield geoiogist snall be familiar enough with testing procedures/requirements o be aole to recommenda
changes in metrodology, should unanticipated field conditions be encountered.

5.0 PROCEDURES -

5.4 In-Situ Hydraulic Conductivity Testing in Wells

Slug tests are commonly performed in completed wells. Prior to testing, the well shall be tnorougr'y
developed and allowed to stabilize, in order 10 obtain accurate results. Once the water 'evel witnin e
well has stapilized, 1t shall be quickly raised or lowered and the rate of recovery measured.

One of the basic assumptions of slug testing is that the initial change in water level is instantareous,
therefore, an effort shall be made to minimize the time involved in raising or lowering the water 'evel
imitially. Various methods can be used to induce instantaneous (or nearly instantaneous) changes in
water level within the well. A rise in water levels can be induced by pouring water into the well. A siug
of known volume, quickly lowered below the water level within the well, will displace an equivaient
volume of water and raise the water level within the well. The same type of slug can be placed below
‘the static water level in the well, left in place until the water level restabilizes at the static water level,
then suddenly removed to create a drop in water |level within the well. An advantage of using a salid
cylinder of known volume to change the water level (slug test) is that no water is removed or added to
the monitoring well. This eliminates the need to dispose of contaminated water. A bailer or pump can
be used to withdraw water from the well. (If a pump is used, pumping shall not continue for more tran
several seconds so that a cone of depression is not created which would adversely impact testing resuits.
The pump hose shall also be removed from the well during the recovery period, as data analys:s
techmiques involve volume of recovery versus time, and leaving the hose within the well wouid distort
the calculated testing results by altering the apparent volume of recovery.) Falling head slug tests can
only be performed in wells with fully submerged screens, while rising head slug tests can be performea
in wells with either partially or fully submerged screens/open intervals.

Other methods that can be used to change water levels within a well include creating a vacuum or a
high pressure environment within the well. The vacuum method will raise water levels within the we!l,
while the pressure method will depress the water level in the well. These methods are parucularty
useful in highly permeable formations where other methods are ineffective in creating measuraoie
changes in water levels. Both methods are limited to wells which have completely submerged screens

Rate of recovery measurements shall be obtained from time zero (maximum change in water level) urtl
water level recovery exceeds 90 percent of the initial change in water level. In low permeaoi::y
formations, the test may be cut off short of 90 percent recovery due to time constraints. Time intervars
between water level readings will vary according to the rate of recovery of the well. For a moderatey
fast recovering well, water level readings at0,0.1,0.2,0.3,0.4,0.5,0.75,1.0, 1.25,1 5,2.0,2.5,3.0,4 2.

. minutes may be required. With practice, readings at down to 0.05-minute (3 seconds) time intervais
can be obtained with reasonable accuracy, using a pressure transducer and hand held readout. *or
wells which recover very fast, a pressure transducer and data logger may be required to oota.n
representative data. Time intervals between measurements can be extended for slow recovering weus
A typical schedule for measurements for a slow recovering well would be 0, 0.25,0.5,0.75,1.0, 1 5, 2 2.
3.0,4.0,6.0,8.0,10.0, 15.0, 20.0, 30.0, . . . minutes from the beginning the test. Measurements shai de
taken from the top of the well casing.

Water level measurements can be obtained using an electric water level indicator, popper, or press.-e
transducer. Chalked steel tape, although very accurate, is a silower methoed of obtaining water e.e s
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and :s generaily not recommended for use due to the frequency at which water levels need 0 e “aken
durirg tne cerformance of a slug test.

The foilowing data shall be obtained when performing slug tests in wells or borings:

Neti/borirg 1D no,

Total aeptn of well/boring
Screened/open interval depth and 'ength
Gravel pack interval deptn and length
Well and boring radii

Well stickup above ground surface
Gravel pack radius

Static water level

Aquifer thickness

Depth to confining layer
Time/recovery data

@ ® 0 o000 0 0 0 e

A variation of the slug test is a test in which water is added to the well at a measured rate suffictent to
maintain the water level in the well at a constant height above the static water level, and is called a
constant-head test. Once a stable elevated water level has been achieved, discharge (pumping) rate
measurements shall be recorded in place of time/recovery data for approximately 10 to 20 minutes,
then the hydraulic conductivity calcu' ited from this. This type of test is generally not recommended for
monitoring wells as large volumes of water may be introduced into the screened farmaton, potentally
impacting later sampling events, :

5.2 In-Situ Hydraulic Conductivity Testing in Borings

Slug tests can be performed in borings while the boring is being advanced. This permits testing of
formations at different depths throughout the drilling process. Boreholes to be tested shall be driiled
Jsing casing, so that discrete depths may be investigated. Various tests and testing methoas are
described below. The most appropriate test and testing method to be used in a situation varies with
dniling, geologic, and general site conditions and shall be selected after a careful evaluation of tre
above factors.

Rising head or falling head slug tests can be performed in saturated and unsaturated formations during
drilling. There are two ways that the tests can be performed. One way entails setting the casing flusn
with the bottom of the boring when the desired testing depth has been reached. The hole is then
cleaned out to remove loose materials, the drill bit and rods are carefully withdrawn from the boring,
and a few feet of sand (of higher permeability than the surrounding formation) is added to the bottom
of the boring. After the water level in the boring has stabilized (for saturated formations), the stauc
water level shall be@ measured and recorded. The water level shall then be raised (falling head test) or
lowered (rising head test) and the change in water level measured at time intervals as determined by
the field hydrogeologist. Only falling head tests can be performed for depth intervals within the
unsaturated (vadose) zone. As described for wells, time intervals for water-level measurements will
vary according to the formation’s hydraulic conductivity. The faster the rate of recovery expected, the
shorter the time intervals between measurements shall be. A predetermined pattern of time intervais
shall be used during each test. The rate of change of water level will be used to calculate hydraulic
conductivity. The test shall be conducted until the water level again stabilizes, or for a minimum of
20 minutes. In low permeability formations, it is not always practical to run the test until the water level
stabilizes, as it may take a long time to do so. The top of the casing shall be used as the reference point
for all water level measurements.
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“he second method consists of placing a temporary well with a short screen into the cleaned out dorirg,
oullirg =re driling casing back to expose tne screen, allowing the formation to coilapse around tre
screer (or placing a sand/gravel pack around the screen), and performing the appropriate hydraulic
conductivity test in the well, as described for the first method. Again, the test shall be conducted url
the water ‘evel staoilizes or for a minimum of 20 minutes. this method ailows for testing a larger
section of the formation and results in more reliable hydraulic conductivity estimates.

Constant head tests may also be performed in borings. As described for monitoring wells, once a stapie
eievated level has been achieved, the discharge rate into the boring is measured for a periog of ume,
usually 10to 20 minutes, and the hydraulic conductivity calculated from this. This method is the most
accurate method depicted in this section and shall be given preference over others if the materiais are
available to perform the test and the addition of water to the boring does not adversely impact project
objectives. Once the test i1s over, additional information can be gathered by measuring the rate of :re
drop in water !evel in the boring (for saturated formations). A limitation of tne test 1s that foreign
water 1s introduced into the formation which must be removed from the well area by natural or
aruficial means before a representative groundwater sample can be obtained.

Detailed descriptions regarding the performance of borehale hydraulic conductivity tests and
subsequent data analysis techniques are provided in Ground Water Manual (1981). -

5.3 Data Analysis

There are a number of data analysis methods available for use to reduce and evaluate slug testing data.
The determination of which method is most appropriate shall be made based on the testing conditions
(including physical setup of the well/boring tested, hydrogeoclogic conditions, and tesurg
methodology) and the limitations of each test analysis method. Well construction details, aquifer type
(confined or unconfined), and screened/open interval (fully or partially penetrating the aquifer) shall se
taken into account in selecting an analysis method. Cooper, etal. (1967), and Papadapulos, etal. (1973),
have developed test interpretation procedures for fully penetrating wells in confined aquifers.
Hvorsiev (1951) developed a relatively simple analytical procedure for point piezometers in an infinite
isotropic medium. |n Cedergren (1967), Hvorslev presents a number of analytical procedures which
cover a wide variety of hydrogeologic conditions, testing procedures, and weil/boring/ piezometer
configurations. Bouwer and Rice(1976) developed an analytical technique applicable to both
unconfined and confined conditions, factors in partial/full penetration, and discusses well screen gravel
pack considerations. The Ground Water Manual (1981) presents a number of testing and test analysis
procedures for wells and borings open above or below the water table, and for both falling-head and
constant-head tests. The methods described above do not represent a complete listing of test analysis
methods available, but are somae of the more commonly used and accepted methods. Qther metheds
can be used, at the discretion of the project hydrogeologist.

One consideration to be noted during data analysis is the determination of the screened/open interval
of a tested well. If a well is screened in a relatively low permeability formation, and a gravel pack whicn
is significantly more permeable is installed around the screen, the length of the gravel pack (if longer
than the screened interval) shall be used as the screened/open iength, rather than the screen length
itself. In situations where the formation permeability is judged to be comparable to the gravel pack
permeability (within about an order of magnitude) this adjustment is not required.

All data analysis applications and calculations shall be reviewed by senior level personnel thorougnly
familiar with testing and test analysis procedures. Upon approval of the calculations and results, the
calculation sheets shall be initialed and dated by the reviewer. Distribution copies shall be supplied to
appropriate project personnel and the original copy stored in the project file.
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7.0 RECORDS

Field data shall be recorded on the data sheet included as Attachment A. Any notes regarding testing
procedures, problems encountered, and general observations not included on the data sheet shall be
noted in the field logbook. The boring log and well construction diagrams for each weil/boring testec
shall be used as references during testing and data analysis activities. Original data sheets shall be
placed in the project file, along with the field logbook.
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ATTACHMENT A
HYDRAULIC CONDUCTIVITY TESTING DATA SHEET NUS CORPORATION
2ROJECT NAME: . o w7 WELLBORING NO.:
PROJECT NO.. ; . GEOLOGIST: .. ... . e e . .
WELL DIAMETER: | . . SCREEN LENGTH/DEPTH: ) L _ TESTNO.:
STATICWATER LEVEL (DeptrvElevation): . N DATE:
TEST TYPE (Rising/Failing/Corstant Head): . e e ... , CHECKED: . .
METHOD OF iINDUCING WATER LEVEL CHANGE: . . 2AGE  COF

ELAPSED |3
Tivie | EAPSED | MEASURED DEPTH

'=eA Jrrec.)

CORRECT:ON |CEPTHTO | DRAWDOWN

REMARKS
TOWATER (fr.) ‘WATER(ft.) | ORHEAD (fr.)

e L9
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qﬁ‘[b Designation: D 1586 - 84

Standard Method for

PENETRATION TEST AND SPLIT-BARREL SAMPLING OF

SOILS'

This standard is issued under the fixed designation D | 586. the number immediately following the deugnation indicates the vear of
ongnal adoption of, 1n the case of revision, the year of last revision. A number in parentheses incicates the svear of last reapprosal.
4 superscript epuilon (¢) indicates an editonal change unce the last reviuon or reapproval.

This method hus been approved for use by uxenoies of the Deparnmoent uf Defense und fur listing tn the DOD Inder ot Spevthicattions

und Stundurds
1. Scope

1.1 This method describes the procedure. gen-
erally known as the Standard Penetration Test
(SPT). for driving a split-barrel sampler to obtain
a representative soil sample and a measure of the
resistance of the soil to penetration of the sam-
pler.

1.2 This standard may involve huzardous ma-
tertals. operations. and equipment. This standard
does not purport to address all vf the safery prob-
lems associated with its use. [t is the responsibil-
1ty of whoever uses this standard 10 consult and
establish appropriate safety and health practices
and determine the applicabulity of reulatory limi-
tutions prior to use. For a specific precautionary
statement. see 5.4.1.

1.3 The values stated in inch-pound unuts are
1o be regarded as the standard.

2. Applicable Documents

2.1 ASTM Standards:

D 2487 Test Method for Classitivation of Soils
for Engineering Purposes®

D 24388 Practice for Description and Identifi-
cation of Soils ( Visual-Manual Procedure)*

D4220 Practices for Preserving and Trans-
porting Soil Samples®

3. Descriptioas of Terms Specific to This Stand-

ard

3.1 anvil—that portion of the Jnve-weight as-
sembly which the hammer stnhes and through
which the hammer energy passes into the dnll
rods.

3.2 cathead—the roating drum or windlass
in the rope-cathead lift system around which the
operator wraps a rope 1o lift and Jrop the ham-

29%

mer by successively tightening and loosening the
rope turns around the drum.

3.3 drill rods—rods used to transmit down-
ward force and torque to the dnll bit while dnll-
ing a borehole.

3.4 drive-weight assembly—a device consist-
ing of the hammer, hammer fall guide. the anwvil.
and any hammer drop system.

3.5 hammer—that portion of the drive-weight
assemnbly consisting of the 140 = 2 1b (63.5 = |
kg) impact weight which is successively lifted and
dropped to provide the energy that accomplishes
the sampling and penetration.

3.6 hammer drop system—that portion of the
drive-weight assembly by which the operator ac-
complishes the lifting and dropping of the ham-
mer to produce the blow.

3.7 hammer fall guide—that part of the drive-
weight assembly used to guide the fall of the
hammer.

3.8 N-value—the blowcount representation of
the penetration resistance of the soil. The M-
value. reported in blows per foot. equals the sum
of the number of blows required to dnve the
sampler over the depth interval of 6 10 18 n.
(150 10 450 mm) (see 7.3).

3.9 AN—the number of blows obtained from
each of the 6-in. (150-mm) intervals of sampler
penetration (see 7.3).

3.10 number of rope turns—the total contact
angle between the rope and the cathead at the

' This method s under the junsdicion of AST™M Commities
18 an Sl oand Rk and » the dinect responsabihinn o
Subvommitiee DIX 02 on Sampling and Related Field Tosting
Tor Saul Investigatons,

Current odition approved Sept. 11 1984 PuMished Naneme
her 1984 Onginally pubhished s D 1584 - 58T | o provams
cditirn D 1508 - AT 1974y

2 drmnad Howsh o A3 M Staeidands. %ol 14 R
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beginning of the operator’s rope slackening to
drop the hammer. divided by 360" (see Fig. 1).

3.11 sampling rods—rods that connect the
drive-weight assembly to the sampler. Drill rods
are ofien used for this purpose.

3.12 SPT—abbreviation for Standard Pene-
tration Test. a term by which engineers com-
monly refer to this method.

4. Significance and Use

4.1 This method provides a soil sample for
identification purposes and for laboratory tests
appropnate for soil obtained from a sampler that
may produce large shear strain disturbance in the
sample.

4.2 This method is used extensively in a greal
vanety of geotechnical exploration projects.
Many local correlations and widely published
correlations which relate SPT blowcount. or A-
value. and the engineering behavior of earth-
works and foundations are available.

5. Apparatus

5.1 Drilling Equipment—Any dnlling equip-
ment that provides at the time of sampling a
suitably clean open hole before insertion of the
sampler and ensures that the penetration test is
performed on undisturbed soil shall be accepta-
ble. The following pieces of equipment have
proven 1o be suitable for advancing a borehole
in some subsurface conditions.

5.1.1 Drag. Chopping. and Fishiail Buts, less
than 6.5 in. (162 mm) and greater than 2.2 in.
(56 mm) in diameter may be used in conjuction
with open-hole rotary dnlling or casing-advance-
ment drilling methods. To avoid disturbance of
the underlying soil. bottom discharge bits are not
permitted: only side discharge bits are permitted.

5.1.2 Roller-Cone Bits, less than 6.5 in. (162
mm) and greater than 2.2 in. (56 mm) in diam-
* eter may be used in conjunction with open-hole
: rotary driling or casing-advancement dnlling
- methods if the drilling fluid discharge is deflected.
5.1.3 Hollow-Stem Continuous Flight Augers.
. with or without a center bit assembly. may be
" used 10 drill the boring. The inside diameter of
the hollow-stem augers shall be less than 6.5 in.

(162 mm) and greater than 2.2 in. (56 mm).

" 5.1.4 Solid. Continuous Flight. Bucket and
Hand Augers. less than 6.5 in. (162 mm) and
greater than 2.2 in. (56 mm) in diameter may be
used if the soil on the side of the boring does not

cave onto the sampler or sampling rods dunng
sampling.

5.2 Sampling Rods—Flush-joint steel dnil
rods shall be used 1o connect the sphit-barrel
sampler to the drive-weight assembly. The sam-
pling rod shall have a stffness (moment of iner-
ua) equal to or greater than that of parallel wall
“A~ rod (a steel rod which has an outside diam-
eterof 1% in. (41.2 mm) and an inside diameter
of 14 in. (28.5 mm).

NOTE |—Recent research and comparative lesung
indicates the 1vpe rod used. with suffness ranging from
=A™ size rod to “N” suze rod. will usually have a
negligible effect on the A-values to depths of at least
100 f (30 m).

5.3 Split-Barrel Sampler—The sampler shall
be constructed with the dimensions indicated in
Fig. 2. The dnving shoe shall be of hardened steel
and shall be replaced or repaired when it becomes
dented or distoried. The use of liners to produce
a constant inside diameter of 1Va in. (35 mm) 1s
permitied. but shall be noted on the penetration
record if used. The use of a sample retainer basket
is permitied, and should also be noted on the
penetration record if used.

NOTE 2—Both theory and available test data suggest

that A-values may increase between 10 10 30 % when
liners are used. :

5.4 Drive-Weight Assembly-

5.4.1 Hammer and 4nvil—The hammer shall
weigh 140 = 2 Ib (63.5 = 1 kg) and shall be a
sohd rigid metallic mass. The hammer shall stnke
the anvil and make steel on steel contact when 1t
is dropped. A hammer fall guide permuting a
free fall shall be used. Hammers used with the
cathead and rope method shall have an un-
impeded overlift capacity of at least 4 in. (100
mm). For safety reasons. the use of a hammer
assembly with an internal anvil is encouraged.

NOTE 3—It is suggested that the hammer fall guide
be permanently marked 1o enable the operator or in-
spector 1o judge the hammer drop height.

5.4.2 Hammer Drop Svsiem—Rope-cathead.
trip. semi-automatic. or automatic hammer drop
svstemns may be used. providing the lifiing appa-
ratus will not cause penetration of the sampler
while re-engaging and lifting the hammer.

5.5 Accessory Equipmeni—Accessones such
as labels. sample containers. data sheets. and
groundwater level measuring devices shall be pro-
vided in accordance with the requirements of the
project and other ASTM standards.

299
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6. Drilling Procedure

6.1 The boring shall be advanced incremen-
tally to permit intermittent OF COAliNUOUS sam-
pling. Test intervals and locations are normally
stipulated by the project engineer or geologist.
Typically, the intervals selected are 5 ft (1.5 mm)
or less in homogeneous strata with test and sam-
pling locations at every change of strata.

6.2 Any dnlling procedure that provides a
suitably clean and stable hole before insertion of
the sampler and assures that the penetration test
is performed on essentially undisturbed soil shall
be acceptable. Each of the following procedures
have proven 1o be acceptable for some subsurface
conditions. The subsurface conditions antici-
pated should be considered when selecting the
drilling method to be used.

6.2.1 Open-hole rotary drilling method,

6.2.2 Continuous flight hollow-stem auger
method.

6.2.3 Wash boring method.

6.2.4 Continuous {light solid auger method.

6.3 Several drilling methods produce unac-
ceptable borings. The process of jetting through
an open tube sampler and then sampling when
the desired depth is reached shall not be permit-
ted. The continuous flight solid auger method
shall not be used for advancing the boring below
a water table or below the upper confining bed
of a confined non-cohesive stratum that i1s under
artesian pressure. Casing may not be advanced
below the sampling elevation prior to sampling.
Advancing a2 boning with bottom discharge bits
is not permissible. [t is not permissible to advance
the boring for subsequent insertion of the sam-
pler solely by means of previous sampling with
the SPT sampler.

6.4 The dnlling fluid level within the boring
or hollow-stern augers shall be maintained at or
above the in situ groundwater level at all times
during drillin}, removal of drill rods, and sam-
pling.

7. Sampling and Testing Procedure

7.1 ARer the boring has been advanced 10 the
desired sampling elevation and excessive cuttings
have been removed, prepare for the test with the
following sequence of operations.

7.1.1 Auach the split-barrel sampler to the
sampling rods and lower into the borehole. Do

not allow the sampler to drop onto the soil ta be
sampled.

7.1.2 Position the hammer above and attach
the anvil to the top of the sampling rods. This
may be done before the sampling rods and sam-
pler are lowered into the borehule.

7.1.3 Rest the dead weight of the sampler.
rods. anvil, and drive weight on the bottom of
the boring and apply a seaung blow. If excessive
cuttings are encountered at the bottom of the
boring. remove the sampler and sampling rods
from the boring and remove the cutuings.

7.1.4 Mark the dnll rods in three successive
6-in. (0.15-m) increments so that the advance of
the sampler under the impact of the hammer can
be easily observed for each 6-in. (0.15-m) incre-
ment.

7.2 Drive the sampler with blows from the
140-1b (63.5-kg) hammer and count the number
of blows applied in each 6-in. (0.15-m) increment
until one of the following occurs:

7.2.1 A total of 50 blows have been applied
during any one of the three 6-in. (0.15-m) incre-
ments described in 7.1.4,

7.2.2 A total of 100 blows have been applied.

7.2.3 There is no observed advance of the
sampler during the application of 10 successive
blows of the hammer.

7.2.4 The sampler is advanced the complete
18 in. (0.45 m) without the limiting blow counts
occurring as described in 7.2.1, 7.2.2, or 7.2.3.

7.3 Record the number of blows required to
effect each 6 in. (0.15 m) of penetration or (rac-
tion thereof. The first 6 in. 1s considered o be 2
seating drive. The sum of the number of blows
required for the second and third 6 in. of penes
tration is termed the “standard penetration re-
sistance™, or the ~N-value™. If the sampler 1S
driven less than 18 in. (0.45 m). as permitted 10
7.2.1. 7.2.2, or 7.2.3. the number of blows pef
each complete 6-in. (0.15-m) increment and per
each partial increment shall be recorded on the
boring log. For partial increments. the depth of
penetration shall be reported to the nearest | in.
(25 mm). in addition to the number of blows. If
the sampler advances below the bottom of the
boring under the static weight of the dnll rods of
the weight of the drill rods plus the static weight
of the hammer. this information should be noted
on the boring log.

7.4 The raising and dropping of the 140-Ib
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(63.5-kg) hammer shall be accomplished using
either of the following two methods:

7.4.1 By using a trip, automatic, or semi-au-
tomatic hammer drop system which lifis the 140-
Ib (63.5-kg) hammer and allows it to drop 30 £
1.0in. (0.76 m = 25 mm) unimpeded.

7.4.2 By using a cathead to pull a rope at-
tached to the hammer. When the cathead and
rope method is used the system and operation
shall conform to the following:

7.4.2.1 The cathead shall be essentially free of
rust, oil. or grease and have a diameter in the
range of 6 1o 10 in. (150 10 250 mm).

7.4.2.2 The cathead should be operated at a
minimum speed of rotation of 100 RPM. or the
approximate speed of rotation shall be reported
on the boring log.

7.4.2.3 No more than 2'% rope turns on the
cathead may be used during the performance of
the penetration test, as shown in Fig. 1.

NOTE 4—The operator should generally use either
1% or 2" rope turns, depending upon whether or not
the rope comes off the top (1% turns) or the botiom
(2% turns) of the cathead. It is generally known and
accepted that 2% or more rope lumns considerably
impedes the fall of the hammer and should not be used

1o perform the test. The cathead rope should be main-
tained in a relauvely dry. clean. and unfrayed condition.

7.4.2.4 For each hammer blow. a 30-in. (0.76-
m) lift and drop shall be employed by the oper-
ator. The operation of pulling and throwing the
rope shall be performed rhythmically without
holding the rope at the top of the stroke.

7.5 Bring the sampler 1o the surface and open.
Record the percent recovery or the length of
sample recovered. Describe the soil samples re-
covered as to composition, color. stratification,
and condition, then place one or more repre-
sentative portions of the sample into sealable
moisture-proof containers (jars) without ram-
ming or distorting any apparent straufication.
Seal each container 10 prevent evaporation of soil
moisture. Affix labels 10 the containers beanng
Jjob designation, boring number. sample depth,
and the blow count per é-in. (0.15-m) increment.
Protect the samples against extreme lemperature
changes. If there is a soil change within the
sampler. make a jar for each stratum and note
1ts location in the sampler barrel.

8. Repont
8.1 Drilling information shall be recorded in
the field and shall include the following:
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8.1.1 Name and locauion of job.
8.1.2 Names of crew,
8.1.3 Type and make of dnilling machine,

8.1.4 Weather conditions.

8.1.5 Date and time of stant and finish of
bonng.

8.1.6 Boring number and location (station
and coordinates. if available and applicabie).

8.1.7 Surface elevation. if available.

8.1.8 Method of advancing and cleaning the
bonng. -

8.1.9 Mcthod of keeping boring open.

8.1.10 Depth of water surface and dnlling
depth at the time of a noted loss of dniling fluid.
and time and date when reading or notation was
made.

8.1.11 Location of strata changes.

8.1.12 Size of casing. depth of cased poniion
of bonng.

8.1.13 Equipment and method of driving
sampler, $

8.1.14 Type sampler and length and inside
diameter of barrel (note use of liners).

8.1.15 Size, type, and section length of the
sampling rods, and

8.1.16 Remarks.

8.2 Data obtained for each sample shall be
recorded in the field and shall include the follow-
ing:

8.2.1 Sample depth and. if utilized. the sample
number.

8.2.2 Description of soil.

8.2.3 Strawa changes within sample.

8.2.4 Sampler penetration and recoven
lengths. and

8.2.5 Number of blows per é-in. (0.15-m) or
partial increment.

9. Precision and Bias

9.1 Varations in N-values of 100 S or more
have been observed when using difTerent stand-
ard penetration test apparatus and drillers for
adjacent bonings in the same soil formation. Cur-
rent opinion. based on field experience. indicates
that when using the same apparatus and driller.
A-values in the same soil can be reproduced with
a coefTicient of variation of about 10 %.

9.2 The use of faulty equipment such as an
extremely massive or damaged anvil. a rusty
cathead. a low speed cathead. an old. oily rope.
or massive or poorly lubricated rope sheaves can
significantly contnbute to differences in A-values
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obtained between operator-dnll ng systems.

9.3 The vanability in A-values produced by
different dnll rigs and aoperators may be reduced
by measunng that part of the hammer energy

Aed

(@) counterclockwise rotaton
approximately | % turns

(4 clockwrse roanon
approsimately 1V turns

FIG. | Definitioas of the Numin

of Rope Turws and the \ngle for (a) C

1/90

D 1588

delivered into the dnill rods from the sampler and
adjusting .V on the basis of comparative energies.
A method for energy measurement and .v-value
adjustment 1s currently under development.

=~z —R
Operator here e
%
Cathead
Section A-A
Operator here
Section B-8

10d (b) Clockmise Rutation of

the Cathesd
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APPENDIX C
SAMPLE SH[PPING PROCEDURES

€.l INTRCOUCTION

Semples colleczed during field inves:igacions or (N cesponse Id & ~azar:-
ous :acerials ilnciden: must be claseified by the project leader, prior o s=iz-
plag by air, as ei:zher envirormental of hazardous material samples. - generai,
environmencal samples include drinking water, smblent ground and surface wvazer,
background/control soils, sediment, treated sunicipal and indusirial wasleva:er
effluenzs, bdlological specimens or any eamples not expected 0 de coniaai~ale:
wizh high levels of hazardous ma:ierials. The shipment of samples designazed as
environsenzal samples are not regulated by the U. S§. Departaent of Transporia-
tion (US=DOT). Howaver, these samples must be transported in such a manner as :3
prasacrve :their lncegrity.

Samples collected from process wvastevater streams, drums, bulk s:arage
tanks, or soil, sediment, or watef samples from aress suspecsed of being higaly
concaminated may need 2o be shipped as a haszardous matsrial. Regulatioans for
packing, marking, labeling and ehipping of hazardous materials and wastes are
promulgated by the US-DOT and are described {n the Code of Federal Regutaticns
(4y CPR 171 cheough 177). The guidance for complying with US=-DOT regulations in:
shipping envirormanzal laboratory samples is givea ia the “National GCuidance
Package for Compliance with Deparcmeat of Transportation Regula:icns in :the
Shipment of Eavirormental Laboratory Samples” (l). Addicional guidance is
given in a lecssr to M. D. Lair, P.E., from Thomas J. Charl:zen, P.E., Chief
sandards Division, Office of Hazardous Macerials Regulation, Materials Trans-
portasion Bureau, US=-DOT (2). The transportation of hagardous mazerials dv IFA
personnel i{s covered by EPA Order 1000.18. It {8 the responsibili:zy of :ihe
field projec:t lesder to insure tha: sampl.s classified as hazardous 3aieciais
are shipped in accordsnce with these regulations. ’
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C.2 SHIPMENT OF ENVIRONMENTAL SAMPLES

Samples colleczed by Branch personnel and desigrated By :ne pr=:ec: leaze-
as environmen:al samples ehall bSe snipped using :ne se:hod descrided 3e.dw. Hse-
ever, i{f the environmental samples are preserved, :he amoun: of presesvaz..e
must no: exceed the amounts indicazed in Table l. If zhe amouan: of preses-va-
tive added o a sample excseds :tha: liszed in Table |, zhen :ha: samsie 1av :e
considered a hazardous material and shall be shipped in accordance wilh jrace-
dures descrided in &Y CFR 171 znrough 177, 1In sddi:ion, 2he sNip3en: 3f =se-
presacrved sample containers or bot:les of preserva:zives (i.e., NaCH pel.e:s,
HCl, ezc.) which are designated as hazardous under :he US-DOT, HazarZous =a:er-
tals Tables, 49 CFR 172.131, musc be shipped pursuant 2o 2he apprapsiaze -5-227
regulazions. The shipment of naicric acid s forbidden on all atczsmaf:,

Eavironmantal samples shall be packad prior to shipmen: by air ustag :%e
following procedures:

l. Select a sturdy cooler in good repair. Secure and :ape :the drain plug
wish fiber tape. Line the coolar with a large heavy duty plaszic dag.

2. Allow sufficient outage (ullage) ia all boezles (excep: VOA's) :=o
compensate for any pressure and temperacure changes (approximacely:
10 percen: of the volume of the container).

J. Be sure the lids on all bottles asre cight (will no: leak) and :hen
secure the lid to the bottle with tape (preferably plastic elec:zsiczal
tape) to insure the lid will not vibrace loose duriag :cans T

4. Place all bot:les ia separate and appropristely sized p&iyothyhan T
and seal cthe bags with cape (preferably plas:ic elec:icical :tapes.

5. Place four to six VOA vials in a quart mecal can and zhea fill =%e zan
wizh vermiculize.

6. Place tvo to four inches of vermiculite ia the boc:iom of :he cooler and,
then place :the bottles and cans in the cooler with sufficient space :¢
allow for the asddition of more vermiculite between the bdot:iles anc
cans.

7. Put “blue ice” (or ice thac has beea placed in heavy duty polyezhylens
bags and properly sealed) oa top of or between the samples. Fill ail
remaining space between the bottles or cans wizh vermfculiza. Secure-
ly fasten the top of "he large garbage bag wich tape (preferably plis—
tic electrical tape).

8. Place chain-of-custody and applicabla CL? Traffic Report Forms iaZs N
cooler and thea close the coeler and secursly tape (prefaerably wicth
fider zape) the zop of she cooler shut. The chain-of-cuscody seals
should be affixed ta the top and sides of the cooclet so that the coocie’
cannot be opened without breaking the seal.
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9. The shipping conzainers mus: be marked “THIS END UP,” and arTsv lase.s
which indicate the proper upward posi:ion of Ine canlalarer smou.d se
affixead o the container. A labdel coniaining :ihe “ame and acaress =
the shipper shall be placed on :the outside of :he conztaiver. Lade s
used In zhe shipment of hazardous materials (such as Casgo 22l+ as:-
craf:, Flammadle Solids, etc.) are n0: permizzed =0 be on Ihe 3ulsize

of tha coniainer used 0 iranspor: environmen:al sampies and $Na.. "::
be used.



TABIE |
CMEMICALS LISTED IN THE MAZARDOUS MATERIALS TABLE (49 CFR 172.101)
USED BY ESD FOR PRESEAVING SAMPLLS

S-plc_Tr'ef pH Quant ity ol Preservalive Mi. I ot
Preservailve Parameter Rec dat lon Added Per Liter Pieservative
HCl Volatile Orgasaic Analysie < - 21 4 drops conc. HC1/4U ml 0.22% (2)
MgCl 2 Mitrogea Specles M.A. 40 mg 0.004X (1)
a0y Metale, Mardmess < -l 5 ml of conc. (70X) u. 35K (1)
NzS04 Mitrogea Specles @ -2l 2 ml of 6N 0.352 (1)
Co®, 01l & Gresse,
P (hydrolyzabla)
Organic Carboa, Phenols
el Cyanides, Sulfides 212 - <1} 2 ml of 10N v.os0L (1)
Freeczing® Biological - Fish & M.A. M.A. N.A.
0°c (bry Shellfich Tissue
ice)

& - Dry lce lo classilied as & ORM-A hazasd by DUT.

There le no labeling requiresent

lor swamples preserved with

dry lca, but each pachage msust be plainly and durably marked on at leant ovne side 01 cdge with the designat lon
"ORM-A.” The pachage should alan be marked "Dry Ice” or "Carbon Diuvxide, Solld” and "Frozea Dlagnuntlc Spec-
imens.” Samples suet be pachaged In accordance with the requirementas of &9 CEN 171,015 and advance aftange-
sents susl be made belween the shipper and ecach carrler.

A
LI

H.A. - Mot aspplicable.

1
2
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C.] SHIPMENT OF HAZARDOUS MATERIALS SAMPLIS

€.J.1 Defini:ions

The field project leader (s responsible for dezeratning (! samples z:.-
leczed during a speclfic fleld Lavestiga:zion should be classified as Razarzsis
aaierials. If a sample 18 collected of g known subgscance 2ha: L3 liszed (1 :z-¢
Hazardous Matertals Table, 49 CFR 172,101, chen tha: sample @us: e Lden:.fiez,
packaged, marked, labeled, and shipped asccording o :zhe specified i=sic.z:is-g
liscted for :ha: aacerial. However, ({f the composi:ion of colleciec samz.es a-e
unknown, the project leader mus: select the appropriste Cranspor:aiisan zaleg~c.
in accordance with the US=DOT Hazardous Macertials Classificazion (Tadie ). -
eddizion, 49 CFR 172,402, Item M, scactes & macerial (sample) for wnich & reasc--
able doubt exists as £o (fs class end labeling requicements, and {37 wriz= 3
szmple must be transported for laboratory asnalysis, may be ladeled accariing :3
the shipper's :encative class assignmen: based upon:

o Defining crizeria (i.e., definicions of Flamsable Liquid, Po soa B,
ezc.),

e The hazard precedenre prescribed in 49 cri 173.2 (Tsbla 2), et
e The shipper's knowledge of the macarial.

The project leader can utilize data obtained from a photoionizacion :ezec~
tor or organic vapor analyser, explosimeser, or radistion survey ins:ruacnss,
as wall as pH meter/paper, to help categorize the sample. In general, sazsles
of unknown hazardous materials collected by Branech personnel will bde cazeocr-
{zed as a Flammable Liquid, Flemmable Solid, Corrosive Macarial, or Paison B.
The proper packing, marking, labeling, and shipping procedures fo. a saz:ie
falling into one of these four categories is lis:zed in the Hazardous Mazeria’s
Table 49 CTR 172,101, I: is unlikely tha: a sample colleczed by Branch persos-
nel will be classified as a “Pofson A.” 1In the event a ssmple is callec:ac
that meets the DOT definicion for s “Poisen A" (i.e., poisonous gases or lijuids
of sueh a nature that a small mmount of the gas or vapor of the liguid, mixed
with air (s dangerous to life = 49 CFR 173.326), :that sample shall no: de
shipped by air cargo. The DOT definitions for Flmmmable Liquid, Flmaadle
Solid, Corrosive Hacerial, and Poisea B are:

C.lol.l Plammmable Liquid 49 CFR 173,115

l. A flemable liquid seans any liquid having a flash poin: below 120°F
(37.8°C) with the following exceptions:

(a) Any liquid meetiag ome of cthe definicions specified fn 49 CFR
173.300.

(b) Any sixture haviag one component or more with a flash poin: of
100°F (37.8°C) or highee, tha: makes up a: leas: 99 percen: of
the tocal volume of the mixture.
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C.3.1.2 Flammable Solid 49 CFR 173.150

“Flammable Solid” is any solld mazerial, otmer :han one classed as a3 ex=' s~
sive, vhich, under condi:ions normally inciden: I3 :ranspor:azis=s, is iLi.a%.e
cause fires through fricsion, retained heat from aanufaciuring orf pracess. .
or which can be ignited readily and when ignited >Suras so vigorously a~2 zq7=
siszencly as o creale a serious Iransporiation hazard. [ncluded In Inis :lass
are spon:anecusly combusiidle and water—resc:ive macertals.

€.3.1.3 Corrosive Material 49 CFR 173,240

l. A corrosive material is a liquid or sol{d :ha: causes viadle Zes::_z-
sion or {rceversidle alteraiions in human ekin Zissue a: :%e¢ s.:e :°¢
econcact, or in the case of leakage from 13s packaging, & ligzuis :-a:
has a severe corrdsion racte on steel.

(a) A material is considered to be descrucsive or =0 cause (T-ever-
sible alzeration {n human ekin tissue 1f when ces:zed on :=e
intac: skin of the albiao rabbit by the lechnique descrided ia
Appendix A co this part, the structure of the tissue a: che si:e
of contact is desiroyed or changed Lrreversibly afser an exposure
period of four hours or lass. :

(b) A liquid is considered to have a esevere corrsgion rate {f (=g
corrosion rate exceeds 0.250 inch per year (IPY) on scael (SaAf
1020) st a cest cemperature of 13J0°F. An acceptable tes: i3
described in NACI $S:andard TH=01-69.

2. 1f human experience or other data indicace that the hazard of a - -
ial is greater or lese than indicated by the resul:sd of :tne ._..3
specified in paragraph (a) of chis sec:ion, the Deparzmen: w=av revise
its classification or make the material subject co the requiremen:zs 3!
Parzs 170-189 of zhis subchapzer.

C.l.1.4 Poigon B 69 CFR 173.343

1. Class B poisons are those eubstances, liquid or solid (including pas:es
and semisolide), other tham Class A poisons ar ircitating matertials,
wvhich are known t0 be 80 toxic to man as to afford a hazard to heal:n
duriag traneportacion, of which, in the absence of adequate daza 2n
human toxicity, are presumed o be foxic to man because :they fall wi:n-
ia aay one of the [following casegories whan ctested on laboraisry
animals:

(a) Oral Toxicity =— These which produce death within 48 hours L(n
half or mors thaa half of a group of ten or sore whize ladora-
tory rats weighing 200 to 300 grams at & single dose of 50 atlii-
grmms or less par kilogram of body wmight, when admialszered
orally.
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(b) Toxiecity of Inhalazien == Those which produce dedih wiiniz -3
hours in half or more :zhan half of a group of Ien ar 3Jore v-i:e
laboratory rass weighing 200 :o 300 grams, when (I°Ra.ed :z3--
ziauously for a period of one hout or less ai & conceniralian
of 2 milligrams or less per liier of vapor, w1si, 237 2us:,
provided such concencration fe likely o be encouniered 5v 3an
when zhe chemical produc: 1s used i{n any reasonadvle foreseeas.e
manner.

(e) Toxiclsy by Skin Absorp:ifion == Those whnich produce dea:in Ji:i-:.-
48 hours in half or more than nalf of a group of zen 37 =cre
rabbics 2es:ed st a dosage of 200 atlligrams or less per «i.:zra=
body weighz, when adainistered by continuous <cINIac: will I-e
bare sxin for 24 hours of less.

2. The foregoing cazegorias shall no: apply Lif :the physical characteris-
tics or the probable hazards to humans as shown by experience indica:ze
shat che substances will not cause serious sickiess or death. \Neitner
the display of danger or warning labels pertaining to use 31or :he
toxicity tests set for:h asbove shall prejudice or prohibi: ile exemp~
tion of any substances from the provisions of Parzs 170-183 of :nis
chapter. .

C.3.2 Shippiag Procedures

The Branch shipping procedures for samples cactegorized as a limi{:ed guan-
tity Flmmable Liquid, Flmmable Solid, Poisen B, or Corrosive Liguid are de-
scribed below. (Limized quancities for Flmsmable Liquid, Flmmabdle Solid,
Poison B, and Corrosive Liquid are defined in 69 CFR Seczion 173.1id, .7)..53,
173,348, and 173,244, respectively). If larger quantizies nf a sample are e~
quired 2o be shipped than those listed (i.e., more than an 8-ounce c2niatnes/
sample or as specified below) then the limiied quantiiy shipping procedures may
not apply, and the projec: leader shall refer cto the US-DOT regulations for
she proper shipping proceduras.

C.3.2.1 [Flammable $olid or Flammable Ligyid

l. Collect sample ia an 8-cunce glase concainer (or see Appendix A o de-
termine the appropriate concainers). Allow sufficient ullage (approxi-
mately 10 percsat by volume) so container is oot liquid full a: 130°F.
If collecting a solid macerial, the concainer plus coniencs shall not
exceed one pound net wmight.

2. Attach proparly compleced Sample Tag (see Section 3) to sample can=
tainer.
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Be sure :zhe lide on all bo::les are :zign: (wili no: leax) and :7e-
secure the lld 2o the bot:le wiih :ape (preferably plassic elec:riza.
tape)., Place & cus:ody seal acrass :ne lid of :ime samsie 23-:1a.-e-
and place :he con:alner (n & 2-mil-znick (or :hicker) polve:nv.e-e
bag. one sample per bdag. Seal the bag wizh :ape (preferadly plas:i:i:
elecsrical zape). Tags should be posi:iioned 5 enabdble ez I3 %e reaz
through bag.

Place sealed bag inside a wecal can wizh {(ncsmbus:ible, adsarze--
cushianing ssctertal (e.g., vermiculite or diazsmacecus ear:s: ::
preven: breakage (ocae bag per can). Pressure-close zhe can a~2 _3a
clips, tape, or other poeizive seans 0 hold :he iid securely, :i3~:..,
and effec:ively.

Mark and label the container as (adicaced i{n No. & below.

Place one or more metal cans sufrounded with (ncombustible jpackagi-g
mazerial for ectability during transpor:, {nto a s:Tong ouzside z3a-
tainer, such as a mezal pienic cooler or a fiberdeard box.

Mark and label the outside shipping container and cosplete ehipping
papers as described below. -

Mariking and Labeling: Use abbraviations only where specified. lace
the following iaformation on the shipping conzainer, either hand
printed or in label forwm: laboratory name and address and “Flamamsble
Liquid, N.0.8.,” UN 199]) or “Flasmable Solid, N.0.S,,” UN 1125, Plaze
the following labels on the outside of she container.

“Cargo Aircraft Omly”; “Flmmable Lliquid®; if net liqﬁzd. “Fimcudie
Solid™ ("Dangerous When Wee™ label should be used {f :he e0i.2 nas
not been exposed to wet enviroament).

NOTE: [f the cans are placed in an extarior container, Both zhal c3.-
sainer and inside cans sust have the same markings and ladels as ascve,
“Laborazory Samples™ and “THIS SIDE UP™ or "THIS END UP” should alse
be marked on the top of the excerior container, and upward poi13::3g
arrows should be placqd em all four sides of the ex:erior conialaner.

Shippieg Paperg: Use sbbrevistions only where specified below.

Complete the carrier—provided Bill of lasding and sign cthe cersifica—
tion scatemsnt (1f carrier does nec provide, use scandard iadus:cy
form) with the following information ia the order lisced. Ome faca
B4y be used for more thas one extarior container.

“Flmmable Liquid, N.0.3." UN199) (or "Plammable Solid, N.0.S$.° UNL1125,
as appropriste); “Cargo Afreraft Only”; “Limized Quanticy™ or L:4.
Qsy."; “Laboratory Samples”; "Net Weight " or “Net Volume

® (of hazardous contencs), by item, Lf more :han cne sa:al ca-
is inside an exierior coantainer. The net weight or ne: volume mus: da
placed just before or just after the “Tlammsble Liquid, N.0.S5.” or
“Flammable Solid, N.0.S."
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A Chaimeof=Cuszody Record form (see Sec:zion J) should also de prsgeris
execuzed and included in the extecior conialner,

9. A ceam member wmust accompany shipping conzainer(s) I2 Ihe Iransoor:
carrier snd, if required, open ouiside con:ainer(s) for alc freig-:
inspection.

€.3.2.2 [l sble Liguid, Mulei{ Class or Single Cl (chd ¥ B ) ylitpelay Il |

Pine Contsiners; oc Poison B, Liquid; ot Poison B, Solid. (Noce: Pac<age re-
requiremen: for mul:iclase flammsble liquids also eeels Ine requlremenis f:r
Polson B liquids and solids.)

l.

2.

3.

3.

‘-

7.

8.

Collect sample ia en 8-ounce glass container (or see Appendix i 13
determine the appropriate concainers). Allow sufficient ulilage lap-
proximacely 10 percent by volume) so conzainer is no: liguid full a:
130°F. 1If ecolleczing a solid macerial, the container plus conien:s
shall not exceed five pounds net weight.

Atzach properly completed sample tag (see Seecion 3) to sample can-
tainar. -

Be sure the lids om all bottles are cight (will soc leak) and then se=-
curs the lid to the bottlas with tape (prefersdly plastic eleccrical
taps). Plsce a custody seal acroes the lid of the sample conzalner
and place the concainer in & 2-sil-chick (or thicker) polyszhylene dag
(one sample per dag). Sesl the bag with :spe (preferably plas:iic elec-
trical ctape). Tags should be positioned to enable them =3 be read
shrough bag. =

Place sealed bag insida s ove=quart metal can with {ncombusiidle, ab-
sorbent cushioning materisl (e.g§., vermiculite or diatomaceocus ear:in)
to preveac breakage (one bag per can). Pressure=close :he can and use
clips, tape, or othar positive means 20 hold the 1id secufely, z:ign:ly,
and effeccivaly.

Mark and ladbel the container as indicazed ia Ne. 8 below.

Place the one=quart matal caam of caas 1ia & DOT 123 fiderdoard bdox
using styrofoss headers to avoid movement of the can/cans. Specially
desigoed bozes which provide am exaet fit for the can/cans and headers
sust be used.

Mark and label the outside coatainer and complaece shipping papers as
described below.

Place the following information oa the metal cam (or botile) and exter-
for shipping container, either haad princed or io label form; labora-
torty name sod address aend proper shipping name (il.e., “Potson 3,
Liquid, N.0.8" UN 2810, ete.). Place the following labels on :the
outside of cthe mecal cam (or boctla) and the exterior container:

“Cargo Afrcraft Oaly”; preper label for hasard class (i.e., “Polson”
UN 2810, ecte.). “Dangercus Wheam Het" label should be used (f :he
solid has not besn exposed to s wet eavironment.
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Note: ~Laboratory Samples”™ and "THIS SIDE UP™ or “THMIS END UP™ gnoo 4
also be marked on the :op of the exterior conlainer and upward soi=~::-3
arcows should be placed on all four sides of Ihe exieriar z=zailai-ers.

Shipping Papers: Use abbreviations only where specifled delow.

£ -

Compleze :he carrier—-provided Bill of Lading and sign he cerzifiza-
tion szazemen: (if carrier does no: provide, use s:tandard (-~z.s:irv
fora) wizh che following i(nformatzion in the order llsied, Cre f:—=
may be used for more than one exIariaer container.

Proper shippiag name ("Poison B, Liquid, N.0.5.” UN I1¥12, ez:.
“Cargo Aircrar: Only™; “Laborazory Samples™; “Net Weigh:

or "Net Volume “ (of hazardous contents), by Ltem, Lf 30%Te :=a:x
one matal can is iaside an exterior container. The ne: wveight =7 -e:
volume mus: be placed just bdefore or just af:ser :he proper snipping
nala.

A Chainm=of-Custody Racord form (see Saction J) ehould also be prapec~
ly execuzed, and included Lin :the sxterior container. : -

A team eember must accompany shipping container(s) to the transpers’
carrier and, 1f required, open ouzside con:zainer(s) for fraighs Llaspec=
tien.

When conzainers greacer than 8=-cunce capaciiy must be shipped, :-a
above procedurss will be wused with the following w®odificar

One=gallon or smaller glass or plastic concainers vill e uses :2
collect the sample (see Appendix B o dezermine zhe proper coniainerc),

The container will chem be placed direcely into a DOT 135A wooden box
(a0t more than two containers to each Dbdox), separazed with fsa3 or
styrofoam padding and the remainder of the box filled wizh {(ncombus-
:ible, absocrbant cushioning material (e.g., vermiculise of diazomaceous
earch).,

(Note: 1f a sample is designacted as & Poison B materisl and shipped
by Federal Express, it must be packed in accordance with the exemp:ian
packing procedures as ehowa ia the example given in Exhibdi: A.)

€.3.2.) Gorrosive Liquid/Corrosive $olid

Collect sample {a an 8-ounce glase coataipar (sae Appendix A to deter=
mine the appropriate coatainers). Allow sufficient ullage (approx:-
sately 10 percent by volume) eo containmer is oot liquid full az 130°F.
1f collecting a solid sacerial, the container plus contents shall ne:
exceed one pound ne: weight.

Attach properly completed semple tag (see Sectiom 1) :o sample con
taigser.
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Be sure the lids on all bo:z:les are zight (will not leam) and :1%en

sape). Place @& custody seal across :ihe lid of Ihe sample <3nlai-er
and place the concainer in a Z-sil=-:hick (or thicker) polyez™yle-e a3
(one sample per bag). Seal the dag wi:n ctape (preferadly plas:i:
electrical zape). Tags should bde positioned o enable Them I3 de read
through bag.

Place sealed bag i(nside a metal can wi:h incombusiidle, adscrse:n
cushioning macertal (e.g., vermiculi:ze or dialomacsous ear:=. :
preven:z breakage (one bag per can). Pressure-close ihe seial e a=
use clips, tape or o:her positive means :3 hold :he LI sec.le.y,
tighsly, and effeccively.

[TV

Mark and label che container as indicaced in No. 8§ below.

Place one or more meial cans surrounded with incombusiible packaging
ma:erial for scabilicsy during tramsport, into a e:rong oucside con-
tainer, such as a mstal picnic cooler or a fiberboard box.

Mark and label the ouiside container and complete shi,plag papers
as dascribed below. :

Marking and Labeling: Use abbraviations only vhere specified. Place
the following informazioa on the macal can (or bot:tle), ei:ther hand
peinted or ia label form: laborazory name and address and “Corra=
sive Liquid, N.0.3.° UN 1780 or if not liquid, "Corcosive Solid,
N.O.§5.” UN 1759, Place the following labels oo the outside of :Me can
(or boctle). ’

“Cargo Alrcraf: Only”; “Corroeive Liquid™; {f not liquid, "Corrasive
Salid”. :

NOTE: [f the cans are placed in an exterior conzainer, bdoth :hat
cantainer and inside cans ®ust have the esame sarkings and ladels
as above. “Laboratory Samples™ and “THIS SIDE UP" or "THIS END U2~
should slec be marked on the top of the exterior coniainer, and up~
wvard pointing arrows should be placed oa all four asides of :he
exzerior comtalser.

h ng P : Use abbreviations only whare specified below.

Complete the carrier~provided Bill of Lading ead sign the cer:zifica-
tion statemant (1if carrier does not provide, use standard indus:T
form) with :the follewing informatioca in the order listed. One fora
say be used for mors thaa one ex:eriof coatainer.

“Corrosive Liquid, N.0.8." UB 1760 (or “Corrosive Solid, N.0.5.
UN 1759 as appropriate); “Cargoe Aircraft Ouly™; “Limited Quan:iiiy”
or “Ltd. Qty."; “Laboracory Samples”; “Net Voluma " or "Net
Weight ® (of hasardous coatents), by item, if more than one
metal can is inside en exterior container. The net weigh: or na:l
voluse sust be placed just before or juse afser che ~Corraosive
Liquid, N.0.3." UM 1760 et “Corrosive Solid, N.0.5.” UN 1739,
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A Chain=of=Custody Record form (see Sec:ica J]) snould also e orz-
perly executed and included in the exzesrior con:ainer.

9. A team wmesber mus: accompany shipping con:tainer(s) 22 :Ihe Ira~spo-:
cacrier and, Lf required, open outside coniainer(s) f3r fre.g-:
inspeciion.
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TABLE 2

DOT HAZARDOUS MATERIAL CLASSIFICATION (29 CFR 171.2)
Radiocsc:ive material
Poison A
Flammable gas
Nor=flmmable gas
Flammable liquid
Oxidizer
Flammable solid
Corrosiva material (liquid)
Poisen B
Corrosive material (selid)
Irricacing material
Combus:ible liquid (in containers having capaci:ties exceeding 110 gallans)
ORM-8
ORM=A

Comabustible liquid (ia contsiners having capaci:zies of 110 gallons or less)

ORM-%
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PACKAGE No. 37
For 16-0z. Liquids
and 32 Oz Liquics

DESIGNED FOR THE
TRANSPORT QOF LIQUID

POISONS.

PACKAGE No. 37A°

For 1 Pound Solids
and 3 Pound Solids

CONSTRUCTED TO
ACCOMMODATE SOLID POISONS
AND FLAMMABLE SOLIDS

THAT ARE DANGEROQUS

WHEN WET,

*PACKAGE NO. 37A = SLIP COVER
CAN IS NOT REQUIRED

PACKAGE NO. 39

Radicactive Type A

Quantity Only

REFERTOUP S HAZARDOUS
MATERIAL JUIDE FOR PROPER
MARKING AND LABELING OF
PACKAGE NO. 39

18160 Contawnegr
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“Final Regulaction Package for Compliance wizh DOT Regulations i1 :he Shiz-
sent of Eavironmental Lsboratory Samples,” Memo frasam David Yellzaan, worw
Group Chairperson, Office of Occupazional Heal:zh and Safe:y (PM=173,,
US=EPA, April 13, 1981,

Letter from Thomas J. Charlion, P.E., Chief, S:andards Division, Offize =f
Hazardous Macerials Regulaiton, HMatarials Transpor:ation Bureau, L5-3C~
to Myron D. Lair, P.E., Chief, Hazardous Waste Section, ESB, £50, Regizn
IV, US=EPA, March 22, 1985.
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TABLE OF CONTENTS
APPENDIX A-2
LIST OF FORMS PROPOSED FOR DOCUMENTATION OF FIELD ACTIVITIES
Chain-of-Custody Form
Sample Log Sheet for Groundwater Samples
Sample Log Sheet for Soil/Sediment Samples
Sample Log Sheet for Surface Water Samples
Equipment Calibration Log Form
Task Modification Request Form
Daily Activities Record Form
Boring Log Description Form
Monitoring Well Construction Form

Aquifer Test Data Sheet

R3389010
Example Forms i
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NUS CORPORATION

CHAIN OF CUSTODY RECORD

PROJECT NO.: SITE NAME. —
, NO.
SAMPLERS (SIGNATURE): NO
CON- REMARKS
TAINERS
STATION|paTe| iME [comP.| GRAB STATION LOCATION

RELINQUISHED BY (SIGNATURE).

[

(SIGNATURE):

RELINQUISHED BY (SIGNATURE): DATE/TIME: | RECEIVED BY (SIGNATURE): RELINQUISHED 8Y (SIGNATURE). DATE/TIME. |RECEIVED BY (SIGNATURE)
RELINQUISHED BY (SIGNATURE): DATE/TIME: |RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE) DATE/TIME. |RECEIVED BY (SIGNATUHL)
DATE/TIME. |RECEIVED FOR LABORATORY BY DATE/TIME: |[REMARKS.

NUS 440 34 (484

06/1L/01L-S0°€-20¥00-dD
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SORMS WSED N RIACTIVITIES

=NUS
— CFPORATION

o A Fajiouton Comgany

3-qect Site Name

E Lo B

ATTACHMENT B-8

SAMPLE LOG SHEET

Surface Sail
subsurface Sail
Sediment
.agean/Pand ;
Qther

Ll m)

Progject Site Numoer

NUS Source Na.

Jgures Locatian

uh
(5]
v

&' 7,38

Sample Metnca:

Zomposite Samoie Cata !

samaie i ‘me

Zaler Zescratisn

Ceptn Sampleq:

Sampie Date & T'me:

Sampleg Sy:

Signature(s):

Type of Sampie

-; Low Cancantration
High Cancentratien

i Grab

EI Composite

O Grag-Compouita

1

Samgle Oata

Caler Oexcnpuan: (Sand, Cay, Ory, Maist. Wet, ete.)

Analysis:

QObservations/ Notas

Qrgame

Aorganic

Traffic Regart @

Tag #

AQ &

QOate $vooed

Time Shupoed

(¥ 1]

Valume
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FORMS JSED N RIACTIVITIES

EQUIPHENT CALIBRATION LOG

Instrumsant (Mame/Model Mo./Serial Mo.):

Date Purchased

Hanufacturer

C

Settings _ Sigpature

Flnal

Adjustments
Hade -

Initial Standard/Gas

Calibration

_.l.l|L

— — g

— s =y ey

———

b= -

ATTACHMENT D-1

T

—

e

— e —

|
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-£LD AEPORTS

DAILY ACTIVITIES RECORD - FIELD INVESTIGATION

NUS CORPORATION

220,ECT NO

32C. 2T HAME!

CLIENT LCCATION.
JATE. ARARIVAL TIME:
CONTRACTOR: DRILLZA:

SEFPARTLURE TIME

(Ex. 20 2., 6 hra.)

ATTACHMENT A

JORING NO - NUS AEPRESENTATIVE:
CRIGINAL SREVIQUS CoMULATIVE
iTEM (1) QUANTITY (2) | QUANTITY (2)| TOTAL(2) QUANT 7Y (2)
ISTIMATE TQoAY QUANTITY “CJATE

.. “sorl:zaztonsdemootl‘zation Jep
& Jveraurgen Jrtlltng/Samoling, mimimym §-1nca 130 fe.
31,  Jversurden Jrtliing, LO-fnch 250 f¢,
1. Zeersurden Jrilling ld-1acn 150 ft.
3. 3edrock Jrtiling G=incn 330 re.
§., dedrock Jr1lling l0=1nch 350 t. .
7.  3edrock Orilling lé=inch 150 fe.
3, Temoorary &=1nch Stael Casing 250 ft.
3. Temporary lO-incn Stael Casing 200 fe,
:0. Tamporary lé&=tnch Stsel Casing 250 fe.
1. Parnanent G-inen Steel Casing 1,250 ft.
12, - Permanent .0-incn Steel Casing 400 ft.
13, PY¥C dell Canstryctton/[nstallation 1..20 ft.
14, “ine Votd Sealing ]
15, dering 3ackfilling YA
\5. s<ell Jevelopment 24 nrs,
i7. Test 3orings 200 fe.
.8, Test Pic Excavation S0 hrs.
19, Szanady 20 hrs.

COMMENTS:

(1) ASLISTED IN SPECS

(2) INCLUDE QUANTITY AND UNITS

APPROVED 8Y:

NUS FIELD REPRESENTATIVE

ORILLER OR REPRESENTATIVE
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SOIL TERM

5

UNIFIED SOIL CLASSIFICATION (USCS)

COARSE GRAINED SOWLLS FINE GRAINED S0OILS
Shasg otiss bl of matessal s L ARGEE thia e 188 vevs i o shsa Bal ol matwoialm BMALLER Vhan beus 100 1ogwa bira
FIELD IDEN RFCA RO PROCEDUAES Gaour FIELD IDENTHICATION PROCEDURLS GROUP
H athothag portasing lasges 1hon )™ & boseng Sy TYMCAL NAMES {68 chodong partaches kaspes than )7 & Bateag hisctons Svm. TVPICAL MAMLY
' 4 weeaphaa) BOL on asiamsied wasghts) BOL
- - W L Ll . el e e & e et
E; i‘ e e et s ke e by = sov pimmttn | DmATAnNCY | 1OUGRMENY
e i o umtung P ve. B e T T
E: di ::-.-.—:—-uqulu-—- P :'::::::-:“ ] ke h.;‘
- e e oy —= o
’; T e s GM bty g oeste puasiy g oded d E B 40 sige [Ty Yo Mt e s s g e e (0t e
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— —— T 5 g s St o g ot T A e e
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ROCK TERMS
ROCK HARDNESS (FROM CORE SAMPLES) HOCK BROMENNLSS
©d 54 aP Lowd 0043 000 veORvi 8 O nosd g APRICTS MARDMAL B EIIBLTS i v limsal | ABBALvIA Isa ALy
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1.0 KEY PERSONNEL
HEALTH AND SAFETY PLAN BACKGROUND

Site Name: MCAS, Cherry Point Client Contact: Nina Johnson (Navy)
Address: Marine Corps Air Station Phone No.: __(804) 445-6643
Cherry Point, North Carolina Site Contact: George Radford
(MCAS, Cherry Point)

Phone No.: (919) 466-3631
Phone No.:

Date Plan Requested: August 8, 1990

Purpose of Site Visit: Install monitoring wells; take groundwater samples, drill soil borings,

and conduct slug tests, take surface water and sediment samples.

Proposed Date of Work:

Proposed Site Investigation Team:

Personnel: Discipline/Tasks Assigned:

Debbie Wroblewski NUS Proiect Manager,

Linda Klink . Project Engineer

Stan Conti Field Operations Leader (FOL)

Alan Margraf Health and Safety Officer

Other: Purpose:
~ Plan Preparation:

Prepared by: Alan Margraf (08/10/90)
Reviewed and Approved by: )

Reviewed:

NUS Project Manager:

Follow Up Report:

Responsible Person:

(Must fill out Follow Up Report)

R3389010
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2.0 SITE BACKGROUND

2.1 FACILITY DESCRIPTION

Cherry Point is @ Marine Corps Air Station covering approximately 11,704 acres and is located in
Craven County, North Carolina. Cherry Point maintains and operates support facilities and provides

services and materials for the tenants of the station.
2:2 PRINCIPAL DISPOSAL METHOD

The Department of the Navy, owner/operator of the Marine Corps Air Station, engages in the
generation, treatment, storage, and disposal of hazardous waste at the Cherry Point facility. Various
disposal methods such as incinerators and landfills, as well as numerous other solid and hazardous
waste management units including treatment plants, accumulation areas, storage areas, etc.,
are/were utilized onsite. A list and description of each one of the units and other potential
contamination sources can be found in Section IV of the Administrative Order On Consent (Consent
Agreement), EPA identification number NCI 170 027.261.

2.3 STATUS

MCAS, Cherry Point is an active treatment, storage, and disposal (TSD) facility er gaging in various

activities involving hazardous materials/wastes.
2.4 HISTORY

The Department of the Navy, owner/operator of the facility, was previously conducting an
Installation Restoration (IR) Program at the facility. The first phase of the IR Program identified
suspected sites of contamination and was completed in 1983. The following ongoing phase consisted
of investigative activities which resulted in a Remedial Investigation (RI) Interim Report in
October 1988. In June 1988, EPA contractor A. T. Kearney, Inc., submitted a RCRA Facility Assessment
Report (RFA) which identified over 100 Solid Waste Management Units (SWMUs) and two other areas
of concern. In December 1989, a RCRA Consent Agreement was signed between the EPA and the
Department of Defense. Thirty-two Solid Waste Management Units (SWMUs) were listed in the
Consent Agreement. Phase | RFI activities are described in this FOP. The four SWMU's covered in this
HASP are 5, 10, 16, and 17.

R3389010
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2.5 PERSONAL PROTECTION USED ON PREVIOUS SITE VISITS

The only level of protection known to have been worn at MCAS, Cherry Point is Level D. Level D
protection was worn during the Installation Restoration Program at the Marine Corps Auxiliary
Landing Field in December 1988. Operations included the installation of monitoring wells and
various soil and water sampling activities. Level D was also worn by NERI personnel during a soil gas
survey conducted at the MCAS, Cherry Point in October 1989.

R3389010
Health and Safety Plan B.2-2
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3.0 SCOPE OF WORK

A RCRA Facility Investigation (RFI) will be conducted focusing on sampling and analytical efforts that
will provide data to define present and future risks to human health and the environment as well as

to evaluate potential remedial alternatives.

Four RFI Units (5, 10, 16 and 17) at MCAS, Cherry Point are included in the FOP. Planned activities at
these four sites include survey work, installation of monitoring wells, drilling soil borings, taking
water level measurements, conducting slug tests, groundwater sampling, resampling existing

monitoring wells, taking surface water and sediment samples.

A complete description of the scope of work for activities at each RFI Unit can be found in the FOP.

R3389010
Health and Safety Plan B.3-1
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4.0 RISK ANALYSIS

4.1 CHEMICAL HAZARDS

Work activities include the installation of monitoring wells, placement of soil borings, slug tests, and
groundwater sampling at each of the four sites (Units5, 10, 16 and 17). Previous studies have
provided analytical data concerning contamination known to be present at these particular sites.

Iable 4-1 outlines some of the substances detected in previous analyses.

The primary hazard, although minimal, associated with this investigation will be dermal contact and
inhalation exposure with the waste/contamination in general. Many of the contaminants are
irritants; other cause headaches, nausea, drowsiness, abdominal pain, CNS depression; and many are
experimental or suspected carcinogens, although these effects are not expected based upon the
concentrations of contaminants expected to be encountered. Many of these substances can enter the
body via all routes; therefore, proper PPE must be worn. Table 4-1 presents the known or suspected
chemical substances which could be encountered at any of one or all of the RFI units. Since past
analytical data is limited, the table may not be all inclusive. Secondary concerns include inhalation
exposure to the various forms of metals and ingestion of site contaminants. One other potential
hazard would be the generation of a flammable or oxygen deficient atmosphere that could exist as a

result of emissions from bore holes.

Level D personal protective equipment should provide adequate protection against dermal contact;
however, Level C may be required if dusty conditions become evident and cannot be controlled via

other control measures (e.qg., wetting down areas of concern).

The use of real time air monitoring instruments, visual observation, and olfactory observation will
help to identify inhalation exposures to site contaminants. Personal protective equipment (PPE) and
NUS standard operating procedures will be used, when necessary, to help reduce or eliminate

exposures and therefore reduce the potential for adverse health effects.

R3389010
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TABLE 4-1

PROTECTION AGAINST POTENTIAL HAZARDS

MCAS, CHERRY POINT, NORTH CAROLINA

Toxicity
CAS I_n Sample .
Substance (soil, water, air, [
Number Route of
waste) SEL Comments and Symptoms
Exposure
; Inhalation e Eye and skinirritant
Trichloroelhene 79-01-6 Groundwater 50 ppm Ingestion o Hendaches, drowsiness Yes
; e Ether-like odor
Inhatation ® Irritating to skin and eyes
ans-1,2-di -60- In i ;
Trans-1,2-dichloroethene 156-60-5 | Groundwater 200ppm gestion & . Caotal Narvoutavsisin Aonmn No
Contact o
® May cause nausea and vomiting
: e \Weakness, abdominal pain
i i -01- I t o ]
Vinyl chloride 75-01-4 Groundwater 1 ppm Inhalation e Gastrointestinal bleeding Yes
o e | oo
Arsenic’ 7740-38-2 urlace water |, | a/m3 P ® Gastrointestinal disturbances Yes
and sediment Contact : SIS e
; @ Respiratory irritation
Ingestion
Btk ias Inhalation ® Irritation to mucous membranes
Copper 7440-50-8 urd a:-sliwz:t 1 mg/m3 Ingestion ® Nasal perforation No
andsedm Contact @ Eyeirritation, metal taste
Surface water fbidiation ® [rritation to eyes, nose, throat
- J66- : @ eet tast hill
Zinc 7440-66-6 P g SRS N/A fngestion Swi ?‘, aste, cough, chills, nausea, No
vomiling
Surface water Inhalation e Histologic fibrosis of lungs
i -47- B E] ] : Y
Chromium 7440-47-3 sndsedimant 0.5 mg Cr/m Ingestion e Targetorgan: respiratory system es
Surface waler Inhalation & FPulmpfaryedema
Cadmium 7440-43-9 : dacd' X 0.2 mg/m? Insecticn e Cough, tight chest, headache Yes
and-sedimen gesiio e Chills, nausea, anemia
Surface water Inhalation . s ——_—
£ @ |Insomnia, anemia, constipation
.07 a ; /m3 t i 2 i o
Lead 7439-92-1 groyndw‘!tet, 0.05 mg/m Ingestion e Abdominal pain, hypertension N
sediment Contact
Inhalation T i
Surface water ! ® Sensitization dermatitis
i -02: g 1 mg/m3 Ingestion es
Nickel 7440:02:0 and sediment mo 9 ® Asthma y

Contact
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TABLE 4-1

PROTECTION AGAINST POTENTIAL HAZARDS

MCAS, CHERRY POINT, NORTH CAROLINA

PAGETWO
Toxicity
In Sample
CAS ; .
Substance (soil, water, air, C
Al waste) SEL RoutEof Comments and Sympto
Exposure ms ympLoms
Inhalati
Sediment 1: ::‘:itc;(r)\n W Shveey tamyiodor
Phenolics 108-95-2 ; 5 ppm 9 : ® Irritatling to eyes, nose, throat No
Groundwaler Absorplion .
® \Weakness, dark urine
Contact
Inhalation e Pleasanlt, sweet odor
Chloroform 67-66-3 Surface water 2 ppm Ingestion @ Dizziness, nausea, headache, Yes
Contact fatique, eye and skinirritant
1,1,0-TCA 71556 |Surfacewater |1ppm Ingestion 8 llenitantto skindnd gyes ond No
Uil ? pp 9 mucous membranes
:::h:;:)?‘“ ® Aromatic odor like benzene
Toluene 108-88-3 | Surface water 100 ppm g . e Symptomsinclude fatigue, No
Absorption :
weakness, confusion, headache
Contact
Bromodichloromethane 75-27-4 Surface water Ingestion ® |Irritating and narcotic effects No
Chlorodibromomethane 124-48-1 Surface water Ingestion - ® |rritating and narcotic effects Yes
2 ; - : e Experimental carcinogen
N-nitrosodiphenylamine 86-30-6 Groundwater Ingestion ® Eyeirritant Yes
Inhalation
: S Ingestion e Nausea, vomiling, diarrhea
1,1,1-Trichloroethane 76-03-9 Groundwater 350 ppm Absorption s Halludinations, irritability No
Contact
Inhalation ® |rritating to skin and eyes
1,1-Dichloroethane 75-34-3 Groundwater 100 ppm Ingestion ® CNStoxin No
Contact e May produce irregular hearlbeal

CAS Number: Chemical Abstract Service ldentification Number.
SEL: The lowest of the three safe exposure limits (SEL) established by OSHA-PELs, NIOSH-RELs, or ACGIH-TLVs presented in parts per million.

C: Data indicating potential carcinogenic effects.

06/L/0L-S0°€-20¥00-dD
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4.2 PHYSICAL HAZARDS

Aside from the hazards presented by chemical substances, physical hazards must also be addressed.

Physical hazards could involve the following items:

@ Contact with energized sources

@ Exposure to moving machinery, particularly during drilling activities
® Uneven or unstable terrain (slip, trip hazards)

e Manual lifting technique

® Noisein excess of 85 dBA

® Falls from elevated surfaces

Control efforts for these potential hazards include requirements that machinery on site (i.e., drill rigs)
be kept properly maintained, positioned, guarded, and operated. No drilling masts or any other such
projecting items shall be permitted within a 20-foot radius of energized sources. Also, any areas
targeted for subsurface investigation shall first be investigated to determine the presence of

underground utilities.

Personnel are to be advised of hazards from contact with moving machinery pinch points. Protective
gear must fit properly and be taped, not only to minimize chemical exposure, but also to minimize
potential entanglement with moving machinery. Additionally, equipment will be shut down and
locked out before maintenance functions are performed. To protect against overhead hazards,

personnel are to wear hard hats when required.

During lifting tasks, personnel are to lift with the force of the load carried by their legs and not by
their backs. An appropriate number of personnel must be used when lifting or handling heavy

equipment. These procedures are to be employed to minimize the potential for back strain.

The HSO will make a decision regarding the need to perform a noise survey of operations. In any

event, ear protection will be available on site.

R3389010
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5.0 PERSONNEL PROTECTIVE EQUIPMENT (PPE)

5.1 PPE REQUIREMENTS
All tasks require the use of hard hats, safety glasses, and steel toe work boots, as a minimum.

Drillers and helpers must wear boot covers, surgical inner gloves, nitrile outer gloves, Tyvek coveralls,
and taped ankles and wrists during installation of groundwater monitoring wells, in addition to the

minimum requirements presented above.

Persons involved in groundwater, and/or surface water/sediment sampling are required to wear boot
covers, inner surgical gloves, and nitrile outer gloves in addition to the minimum requirements

presented above.

Persons handling chemicals including detergent/water solutions, for decontamination of sampling

tools, are required to wear surgical inner gloves, nitrile outer gloves, and chemical splash goggles.

Persons involved in decontamination of drilling equipment--to include the rig, associated pipe, and
augers--are required to wear PVC coveralls with hoods, surgical inner gloves, nitrile outer gloves, boot
covers, taped ankle and wrist joints, and splash shields in addition to the minimum requirements

stipulated above.
5.2 PPE SELECTION CRITERIA

Hard hats, safety glasses, and steel toe and shank work boots were selected as minimum protection to
reduce the potential for injury, resulting from exposure to the physical hazards associated with

drilling operations.

Boot covers, chemical resistant gloves, and Tyvek coveralls were selected to minimize contamination

of work clothes and to prevent direct skin contact with potential site contaminants.

PVC coveralls and splash shields were selected to prevent saturation of work clothes during
decontamination activities where large volumes of liquid can be encountered, as well as to protect

the face from splashing liquids or overspray which could potentially be contaminated.

R3389010
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5.3 PPE MODIFICATION CRITERIA AND ACTION LEVELS

Tyvek coveralls and boot covers must be worn for any task which involves a reasonable potential for

contamination of work clothes.

If positive HNU readings are observed above background levels in the workers' breathing zone or if
odors are present or if any adverse health effects are noted during work, workers must immediately

withdraw from the affected area and notify the NUS HSO and project manager.

If, during the projected work, dusty conditions arise, full-face respirators with dust cartridges are to
be utilized. This will prevent inhalation of particulates, which may contain heavy metals suspected to

be onsite.

5.4 PERSONAL PROTECTIVE EQUIPMENT DESCRIPTIONS

Level C protection should be selected when the type of hazardous airborne substance is known,
concentration measured, criteria for using air-purifying respirators met, and skin and eye exposure is
unlikely. Monitoring of the air must be performed to comply with OSHA regulations and to ensure

respirator effectiveness.

e Full face, air-purifying respirator (MSHA/NIOSH approved) with cartridge type MSA/GMCH.

® Chemical resistant clothing (one-piece coverall; hooded, two-piece, chemical-splash suit,
chemical resistant hood and apron, disposable chemical resistant coveralls).

® TLD badge for radiation (required for NUS personnel).

@ Chemical resistantinner and outer gloves (latex inner, rubber outer).

® Boots, steel toe and shank, chemical-resistant.

® Hard hat.

Level D is primarily a work uniform. It should not be worn on any site where respiratory or skin

hazards exist.

@ Protective coveralls and protective gloves.

@ TLD badge for radiation (required for NUS personnel).
@ Boots or shoe with steel toe and shank.

® Hard hat.

e Safety eye wear.

R3389010
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TABLE 5-1

REQUIRED LEVEL(S) OF PROTECTION
MCAS, CHERRY POINT, NORTH CAROLINA

Task Respiratory Clothiﬁg Gloves Boots Other Modifications

Team Leader None to APR Work uniform to Tyvek Inner-L &
; Outer-N

Site Safety Officer None to APR Work uniform to Tyvek Inner-L C
Outer-N

Samplers None to APR Work uniform to Tyvek Inner-L C
Outer-N

Project Manager None to APR Work uniform to Tyvek Inner-L &
QOuter-N

Drillers and Helpers None to APR Tyvek to PVC Inner-L C
Outer-N

Butyl

Covers

Latex

Nitrile

Neoprene
Saranex

Tyvek

Viton

Other (specify)

To be Determined

Other
TBD

< HwvwzzrOomw
i ww o monnn
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6.0 AIR MONITORING AND ACTION LEVELS

6.1 AIR MONITORING REQUIREMENTS

An HNU PI-101 photoionization detector equipped with a 11.7 eV lamp will be utilized during all
drilling and sampling operations to detect the presence of unexpected airborne chemical substances.
Air monitoring shall be initiated in the head space of samples and/or boreholes. Any positive HNU
readings at these locations will require monitoring of the workers’ breathing zone and notification of
the HSO. Positive HNU readings in the workers’ breathing zone, or if odors are present, require
immediate withdrawal from the a“fected area and notification of the NUS HSO and NUS Project

Manager.

An LEL/O, meter shall be used to detect potential flammable atmospheres. Monitoring with the
LEL/O, meter shall be conducted within the headspace of samples and boreholes. At 10 percent LEL,
work shall proceed with caution, monitoring shall become more frequent, and drillers must use spark-
proof tools. At 20 percent LEL in the ead space of a sample or borehole, efforts must be undertaken

to reduce levels before drilling can continue.

6.2 AIR MONITORING SELECTION CRITERIA

The HNU was selected as a precautionary measure to detect the presence of unexpected airborne
chemical substances. The LEL/O, meter was selected to detect the presence of flammable
atmospheres in the boreholes and, if necessary, in the work environment.

6.3 CALIBRATION CRITERIA

The HNU shall be calibrated before each day’s use as per NUS SOPs and training.

The LEL/O, meter calibration shall be verified before each day’s use. Internal calibrations will be

conducted prior to being sent into the field.
6.4 OPERATING PROCEDURES AND METHODS FOR SURVEILLANCE

Air monitoring, using both the HNU photoionization detector and the MSA Model 260 LEL/O, meter,

will be conducted curing all tasks outlined in this HASP. Continuous monitoring will be conducted in

R3389010
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the worker’s breathing zone. If any readings are recorded during any site task, appropriate action

will be taken as outlined in this section and Section 5.0, Personal Protective Equipment.

6.5 METHODS OF MAINTENANCE AND CALIBRATION

All equipment maintenance and calibration efforts shall be conducted by the NUS HSO at the MCAS,
Cherry Point facility. These efforts shall be performed in accordance with the following NUS Health
and Safety Standard Operating Procedures.

® Number MCO1: Use, Calibration, and Maintenance of the HNU PI-101
e Number MEO5: Combustible Gas Indicator

R3389010
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OPERATIONS AND MONITORING/SAMPLING EQUIPMENT CHECKLIST

MCAS, CHERRY POINT, NORTH CAROLINA

: Number : .
Type of Equipment Nseded Calibrated Field Ready
HNU with 11.7 eV 1 Daily
LEL/O; meter 1 Prior to startup
R33839010
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7.0 SITE CONTROL MEASURES

Site control measures will be enforced at the Cherry Point facility during field activities to prevent or
reduce the migration of potentially contaminated materials and to prevent the entry of unauthorized

personnel into the applicable work area. A three-zone approach will be used to maintain site control.

Since there are various study areas in the total work area, it is anticipated that several site set-ups will
be employed during field operations. The exclusion zone will be designated as the specific location
where field activities, i.e., drilling, sampling, etc., are taking place. This area will be physically
barricaded by the use of cones, survey tape, and/or flagging to serve as a visual indicator to site
personnel to wear the prescribed PPE in the affected area. Physically marking the exclusion zone also
will aid in controlling pedestrian traffic. As previously stated, various exclusion zones will be involved
due to the size of the investigation area and the varying work locations. Each specific work location
additionally will contain a personnel decontamination station as part of the contamination reduction

Zone.

The field activities support zone, where support facilities (i.e., a trailer, site vehicles, if applicable) will
be located, will be in a controlled area on the property. This zone will be in an area where
contamination is not suspected, and its exact location will be determined prior to site work.
Personnel exiting any designated exclusion zone will be required to go through the prescribed level
of decontamination before entering the support area. Additionally, the storage of any contaminated

materials in the support zone will be expressly prohibited.
Decision-making criteria for each work area set-up takes into account the following:

e Site historical information.

e Suspected dimensions of the contaminated area.

@ Physical and topographical features of the site.

e \Weather conditions.

e Access requirements.

® Physical, chemical, toxicological, and other characteristics of the substances present.
e Clean-up activities required.

@ Potential forfire.

® Area needed to conduct operations.

R3389010
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@ Decontamination procedures.

® Potential for exposure.

The HSSO, in conjunction with the FOL, will determine the location of site zones prior to
commencement of work in any given area. Personnel are to be advised that the three-zone approach
involves a worst-case scenario. In situations involving negligible exposure potentials (i.e., surface
activities), site zoning procedures will be minimal or inapplicable. In all instances, applicable

information will be appropriately communicated to personnel.

R3389010
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8.0 SITE STANDARD OPERATING PROCEDURES (SOPs)

The following requirements and restrictions apply to all NUS site personnel (employees and

subcontractors) conducting field activities at the Cherry Point facility.

R3389010

All personnel must meet Cherry Point contract requirements regarding health and safety.

All personnel are responsible for complying with all applicable regulations (i.e., OSHA), for

employing safe operating procedures while performing their duties.

All personnel must procure a site-specific HASP from the HSSO prior to reporting to the site.
A site safety follow-up report must be completed immediately upon trip completion by
NUS personnel, and submitted to the HSSO. The site safety follow-up report form is located
as Attachment A at the end of this HASP.

All personnel must conduct their activities in @ manner pursuant to the contents of this

HASP and all of NUS’ Health and Safety SOPs.

All personnel must satisfy medical surveillance requirements.

Any person using prescription or non-prescription drugs must first notify the HSSO so that
it can be determined that they do not pose a potentiating hazard potential with site

contaminants.

No one may use cosmetics while on site as they can potentiate the effects of some chemical

substances.

Eating, drinking, smoking, chewing gum or tobacco, or any other hand-to-mouth activities

are prohibited onsite due to the potential for contaminant ingestion.

Upon leaving any designated exclusion zone, personnel must thoroughly wash their hands

and face as soon as possible, following personnel decontamination.

Any unnecessary contact with potentially-contaminated substances must be avoided. This

includes contact with potentially-contaminated surfaces and/or equipment. Monitoring
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instruments and other hand-held items are not to be placed on ground surfaces or other

potentially-contaminated surfaces.

No facial hair, which can interfere with achieving a satisfactory face-to-facepiece seal with
respiratory protective equipment, is permitted on any person required to use such

equipment.

Monitoring instrument action levels presented in this plan shall be observed.

If personnel note any warning properties of chemicals (irritation, odors, symptoms as
discussed in Table4-1) or even remotely suspect the occurrence of exposure, they must

immediately notify the HSSO for further direction.

Work cessation due to electrical storms, extreme high ambient heat loads, or other such
adverse weather conditions shall be determined by the HSSO and the FOL.

No flames or open fires will be permitted on site without the prior knowledge and

approval of the H550.

Site personnel are not to undertake any activity which would be considered a confined-

space entry without first being trained in the proper procedures by the HSSO.

Any areas targeted for subsurface investigation must first be investigated to determine the
presence of underground utilities. This information is to be documented in the project

logbook.

No drilling or other such activities will be conducted within a 20-foot radius of energized

overhead power lines.

No open pits will be left unattended, under any circumstances.

All drill rigs and other machinery with exposed moving parts must be equipped with an
operational emergency stop device. Drillers and geologists must be aware of the location
of this device. The driller and helper shall not simultaneously handle moving augers or

flights unless there is a standby person to activate the emergency stop.
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The driller must never leave the controls while the tools are rotating unless all personnel

are clear of the rotating equipment.

A long-handled shovel or equivalent must be used to clear drill cuttings away from the hole

and from rotating tools. Hands and/or feet are not to be used for this purpose.

A remote sampling device must be used to sample drill cuttings if the tools are rotating.
Samplers must not reach into or near the rotating equipment. If personnel must work near
any tools which could rotate, the driller must shut down the rig prior to initiating such

work.

Drillers, helpers, and samplers must secure all loose clothing when in the vicinity of drilling

operations.

Only equipment which has been approved by the manufacturer may be used in
conjunction with site equipment and specifically to attach sections of drilling tools

together. Pinsthat protrude from augers shall not be allowed.

No person shall climb the drill mast while tools are rotating.

No person shall climb the drill mast without the use of ANSI-approved fall protection
(i.e., approved belts, lanyards, and a fall protection slide rail) or portable ladder which

meets the requirements of OSHA standards.

"All" compressed gas cylinders (empty or full) must be stored and used in an upright

position, properly secured, and protected from damage.

The site safety officer must make an entry into the Health and Safety Logbook each day,

including monitoring instrument calibration logs.

Appropriate training and medical monitoring records must be accessible for all site

personnel including subcontractors.

All site personnel including subcontractors must complete a medical data sheet, to be

maintained onsite.
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e Site personnel must immediately notify NUS Health Sciences (the HSSO or HSO) of all
incidents for OSHA recordkeeping purposes (Attachment B).

® The OSHA poster (Attachment C) must be posted at the job site.

R3389010
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9.0 CONFINED SPACE ENTRY (CSE) PROCEDURES

There are no confined space entry operations anticipated for this project, therefore, this section is not

applicable.

R3389010
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10.0 MEDICAL/EMERGENCY INFORMATION

All subcontracting personnel whose presence is required on site must first be examined by a licensed
physician (or under the supervision of a licensed physician) in accordance to OSHA standard
29 CFR 1910.120 and 1910.134. The physician’s clearance for site work on the Cherry Point site shall
be documented, and reviewed by the OHSS before the individual(s) is (are) permitted to be onsite.
NUS personnel, whose work may require their presence in areas where potential exposures to
hazardous materials exist, shall participate in the NUS medical monitoring program as specified in the
NUS Health and Safety Manual, Subject: Medical Program, Number HS-3.0. All medical examinations
performed for NUS personnel and NUS subcontracting personnel for these purposes shall be
conducted in accordance with OSHA General Industry standards 29 CFR 1910.120, and 1910.134.

Medical examination contents are at the discretion of the examining physician.

1041 PROCEDURES FOR INCLEMENT WEATHER

No work conducted outside during electrical storms or any other extreme weather conditions.
10.2 EMERGENCY PROCEDURE FOR OVERT PERSONNEL EXPOSURE

® Skin Contact: Remove contaminated clothing. Wash immediately with water. Use soap if

available.

e |Inhalation: Remove from contaminated atmosphere. Artificial respiration if necessary.

Transport to hospital.

® Ingestion: Never induce vomiting on an unconscious person. Also, never induce vomiting
when acids, alkalis, or petroleum products are suspected. Contact the poison control

center.

R3389010
Health and Safety Plan B.10-1



CP-00402-3.05-10/1/90

FIGURE 10-1

EMERGENCY REFERENCE (POST ONSITE)
MCAS, CHERRY POINT, NORTH CAROLINA

Site: MCAS, Cherry Point Project No.: 4M97

Emergency Information:

Local Resources:

Office:

Ambulance (Name): On Base (919) 466-4419

Hospital (Name): Craven Regional (919) 633-8111

Medical Center

Police (Local or State): On Base (919) 466-3615

Fire Department (Name): On Base (919) 466-3333

Nearest Phone: TBA TBA

Project Manager: Debbie Wroblewski (412) 788-1080
, (office)

Site Health and Safety Officer: Alan Margraf (412) 788-1080

(office)
Alternate Site Health and Safety Officer:  TBA TBA

Emergency Contacts (Medical and Health):

® Dr. Michael Hodgsen (NUS Consulting Physician - University of Pittsburgh)
Office: (412) 648-3240

® ' Office Health and Safety Supervisor Matt Soltis, CSP
Office: (412) 788-1080

@ Program Manager of Health Sciences Richard Gerlach, Ph.D., CIH
Office: (412)788-1080
Home:

® Poison Information Center: 1-800-672-1697
® National Response Center (for Environmental Emergency Only): 1-800-424-8802
e Office:

Directions to Hospital:

@ Take Highway 70W to New Bern.

® Take Glenburnie Road Exit (right turn).
® Glenburnie to Neuse Blvd. (turn right).
® Two miles, hospital on left.

@ Craven RMC, 2000 Neuse Blvd, New Bern.

R3389010
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FIGURE 10-3

FIRST AID AND EMERGENCY NUMBERS
MCAS, CHERRY POINT, NORTH CAROLINA

Emergency Resources

Ambulance On Base (919) 466-4419
Hospital (Emergency Room) Craven RMC (919) 633-8111
Fire On Base (919) 466-3333
Police On Base (919) 466-3615

Poison Control Center

1-800-672-1697

Airport

Explosive Ordinance Disposal Unit

Site Water Supply

Site Telephone

Hospital on Base (919) 466-5751

(412) 788-1080

(412) 648-3240

(412) 788-1080

Site Radio

Site Other

Emergency Contacts

OHSS - Matt Soltis, CSP (Day)
(Other)

Office Physician - Dr. Hodgeson . (Office)
(Beeper)

PMHS - Richard Gerlach, Ph.D., CIH (Day)
(Other)

WMSG Physician - Dr. Hodgeson (Office)

(412) 648-3240

Hospital: Directions to Craven RMC

e Take Highway 70W to New Bern.

e Take Glenburnie Road Exit (right turn).
® Glenburnie to Neuse Blvd. (turn right).
e Two miles, hospital on left.

® Craven RMC, 2000 Neuse Blvd, New Bern.

Map attached? Yes

* See Eigure 10-2

X*

Alternates: Dr. Betty Goodman - Kline

No

R3389010
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FIGURE 10-5

MEDICAL DATA SHEET
MCAS, CHERRY POINT, NORTH CAROLINA

This form must be completed by all onsite, personnel prior to the commencement of activities,
and shall be kept in the site command post during site activities. This form must be delivered

to any attending physician when medical assistance is needed.

Site

Name Home Telephone ( )
Address

Age Height r—— Weight

Name of next of kin Telephone ( )

Drug allergies or other allergies

Previous lllnesses or Exposures to Hazardous Substances:

Current Medication (prescription and non-prescription):

Medical Restrictions:

Name, address and phone number of personal physician:

R3389010
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12.0 EMPLOYEE TRAINING ASSIGNMENTS

NUS employees must complete a 40-hour introductory health and safety training class held at the
Pittsburgh Office. NUS subcontractors must also have 40 hours of introductory health and safety
training as defined by OSHA Standard 29 CFR 1910.120.

Add tionally, all NUS and subcontractor personnel must attend a training session before workers go

onsite. The training will consist of:

® Review of this HASP

e Basic chemistry and toxicology

® Work assignments and responsibilities

® Emergency provisions

e Communicationssetup

e Decontamination procedures

e Types of chemicals present on site and their effects
® QOperational practices and protective requirements

& Respiratory protection

NUS personnel must also satisfy training requirements before going on site. In addition to the

introductory training, other training may be required prior to initiation of activities. For example:

Annual Health and Safety refresher training

e Supervisory Health and Safety training

® First Aid
e CPR
R3389010
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TRAINING CONDUCTED ON SITE
MCAS, CHERRY POINT, NORTH CAROLINA

Attendees

Subject-Coverage

Instructor

Date

R3389010
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11.0 DECONTAMINATION PROCEDURES

11.1 SKETCH OF DECONTAMINATION PROCEDURE

Exit Equi . Wash boot covers Remove Quter suit
hot  |—p quc;pmen —p>| outerglovesand [—Pp| duct jeePp| removal
zone fop outer suit tape (if worn)

v

Boot cover and
outer glove

removal
Inner To clean area

glove SEEEE———

removal

Explanation:

The sketch is for general decontamination procedures for operations at the MCAS, Cherry Point Site.
The level of protection, concentration of chemicals (visual inspection), and other factors will
determine the extent of decontamination. Decontamination procedures may have to be modified

after work begins if site conditions warrant change.
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132 DECONTAMINATION PROCEDURES

11.2.1  Personnel Decontamination Requirements

The decontamination of personnel and their protective clothing shall be performed in three stages.
Stage 1 includes removing contamination from reusable protective clothing with a detergent/water
solution and soft bristle scrub brushes. Stage 2 shall include removal protective clothing (disposable
items shall be discarded into a container conspicuously marked “Potentially Contaminated
Clothing”). Stage 3 shall consist of workers washing hands and face with potable water and soap

each time they remove an item of PPE and/or leave the contaminated area.
11.3 DECONTAMINATION OF SAMPLING BOTTLES AND EQUIPMENT

All sampling equipment that will be leaving the site will require a thorough decontamination. This
can be accomplished either by steam cleaning or by a detergent wash and potable water rinse until
tools are visibly clean. Decontamination of sampling tools to prevent cross contamination of samples

shall be performed in accordance with regional protocol, as described in the Work Plan.

11.4 DECONTAMINATION MODIFICATION (PERSONNEL, SURFACES,
MATERIALS, INSTRUMENTS, EQUIPMENT, ETC.)

Decontamination procedures may be modified if deemed necessary. After work has begun at the
site, however, the minimal decon procedures outlined above will be followed as minimal
requirements. Emergency situations such as physical injury may warrant a lesser degree of
decontamination, however, emergency personnel must be informed of the type of contamination

they may encounter.
11.5 DISPOSAL PROCEDURES

OnSite: Double bag, dispose as per Project Manager's direction.

Off Site: None anticipated.
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13.0 EMERGENCY PLAN

131 ANTICIPATED SITE EMERGENCIES

Personal injury/iliness is the only reasonably foreseeable emergency anticipated during site activities

at the Cherry Point facility.
13.2 PERSONNEL ROLES AND LINES OF AUTHORITY

The NUS Field Team Leader (FTL) or Field Operations Leader (FOL) shall be responsible for the overall
direction and implementation of this ERP, and for overall coordination of any emergency response

actions.

The NUS site safety officer (5SO) shall serve as assistant and alternate to the FTL and shall provide

health and safety input during emergencies.

The FTL or his alternate is responsible for notifying the appropriate outside emergency assistance, as

needed, in accordance with Figure 10-1.
13.3 EMERGENCY RECOGNITION AND PREVENTION

Compliance with this HASP can assist in the prevention of anticipated site emergencies. These
emergency situations can easily be recognized by visual observations, or worker complaints.
Personnel will be working in close proximity to one another therefore eliminating the need for

alarms or horns.
13.4 SAFE DISTANCES, PLACES OF REFUGE AND EVACUATION ROUTES

To be determined by the FTL/SSO on an emergency specific basis. Considerations shall include wind

direction and site topography.
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13.5 SITE SECURITY AND CONTROL

Site control measures are typically employed during site activities to prevent or reduce the migration
of potentially contaminated materials and to prevent the entry of unauthorized personnel into the

work area.

If NUS personnel or equipment are exposed to contamination, the project team shall ensure that
proper decontamination procedures are followed. All decontamination liquids shall be contained to
prevent migration outside the decontamination area.

The NUS project team shall be contained to prevent migration outside the decontamination area.

13.6 RESPONSE PROCEDURES

The information provided in this subsection is presented as a guideline to assist the FTL and SSO in

safe and effective response to anticipated site emergencies. Thisinformation isin no way designed to

take the place of reasonable decisions based on incident-specific information.
First Priority
Prevent further injury orillness by:

@ Protecting response personnel

® |Isolating the scene to authorized personnel only

® Rescuing the injured parties

e Notifying Outside Emergency Assistance

Second Priority

Provide first-aid to those persons with life threatening injuries or illnesses, using Appendx D as a

guideline.

Third Priority

Alleviate the immediate hazards associated with the area of concern.

R3389010
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Fourth Priority

Provide first-aid to those persons with non-life threatening injuries or illnesses (Appendix D) and

further efforts to alleviate the hazard.

Last Priority

Complete an incident report (Attachment B), critique the response and prevent recurrence.

All persons with known or suspected chemically related injuries or illnesses shall be immediately
examined by a licensed physician. The examining physician may choose to consult with the NUS
medical consultant for additional expertise on occupational injury/illness. AppendixE provides
notification procedures to access this resource at any time of the day or night.

13.7 DECONTAMINATION AND FIRST-AID

Decontamination of injured or ill personnel shall consist of removing contaminated clothing. |If
worker’s street clothes are grossly contaminated, remove them to prevent chemical exposures and
wrap the injured pa'rty in a blanket.

First-aid shall he conducted by trained personnel.

13.8 EMERGENCY PHONE NUMBERS AND ROUTE TO HOSPITAL

Numbers shall ba posted at the nearest available telephone.

All site personne! including subcontractors shall complete a medical data sheet and field team review.

This form shall accompany any injured party to the hospital. This Medical Data Sheet can be found in

Section 10.0, Eigure 10-5.
Map to hospital can be found on Eigure 10-2. Directions to hospital can be found on Eigure 10-3.

13.9 SITE TOPOGRAPHY, LAYOUT, AND PREVAILING WEATHER CONDITIONS

See Figure 10-4.
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13.10 PROCEDURES FOR CONTACTING LOCAL, STATE, AND
FEDERAL AGENCIES TO REPORT SITE INCIDENTS

Will be performed by Field Team Leader.

13.11  EMPLOYEE ALARM SYSTEM

The following methods will be utilized to notify onsite personnel of the appropriate procedures.

Signal

Verbal Commands Work cessation

Verbal Commands Onsite emergency situation

N/A Lower background noise to speed communication
Verbal Commands Beginning emergency procedures

Emergency First Aid Procedures (see Attachment D)

Other:

Administer necessary first aid (see attached American Red Cross information sheet), contact offsite

medical facilities, implement Emergency Physician Access Plan (Attachment E).
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14.0 FIELD TEAM REVIEW

FIELD TEAM REVIEW
MCAS, CHERRY POINT, NORTH CAROLINA

Site

requirements, and restrictions.

Must be signed by each field team member prior to the first site visit.

| have read and understand the contents of this HASP and will comply to its provisions,

Name (PRINT)

Signature

Date

R3389010
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ATTACHMENT A

FIELD TEAM REVIEW AND
SITE SAFETY
FOLLOW-UP REPORT
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FIELD TEAM REVIEW

Must be signed by each field team member prior to the first site visit. This form must be copied to the

HSO for inclusion in the project records.

| have read and understand the contents of this HASP and will comply to its provisions, requirements,

and restrictions.

Site

Name (PRINT) Signature Date

R3389010
Health and Safety Plan B.A-1



CP-00402-3.05-10/1/90

SITE SAFETY FOLLOW UP REPORT

This section must be filled out and returned to the Site Safety Officer after each site visit or task.

Person responsible for follow up report:

Actual date of work:

Actual Site Investigation Team:

NUS Personnel: Responsibility:

Other: Purpose:

R3389010
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PERSONAL PROTECTIVE EQUIPMENT

@ Level of Respiratory Protection Used Activity Performed

@ Field Dress Activity

MONITORING EQUIPMENT

HNU
® Background reading
- Readings above background?
- Location of high readings
Radiation
® Readings above background? Yes No
e |[fyes, specify where readings were found and what action was taken.
R3389010
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GENERAL SAFETY

Were any safety problems encountered while on site?

Explain:
ACCIDENT REPORT INFORMATION
Did any team member report: Yes No
® Chemical exposure
@ |liness, discomfort, or unusual symptoms
® Environmental problems (heat, cold, etc.)
Explain:
Was an Employee Exposure/Injury Incident Report Completed? Yes No
R33839010
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SITE SAFETY REVIEW - CHANGES AND OVERALL EVALUATION
(To be Completed for Each Field Change in Plan)

Was the Safety Plan Followed as presented? yes

Describe, in detail, all changes to the Safety Plan:

no

Reason for changes:

Follow-up, Review and Evaluation Prepared by: Date

Discipline

Approved by:  Site Manager Date
Site Safety Officer . Date

Approved by:  Office Health & Safety Supervisor Date

Evaluation of Site Safety Plan

Was the Safety Plan adequate? yes no

What changes would you recommend?

R3389010
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HEAT STRESS MONITORING LOG

Work Shift i
Date Name Total Time Pulse Rate A. usted
Air Temp.
Start Stop
R3389010
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FIRST AID SUPPLY USAGE FORM

Project

No. Date Item(s) Used Kit No.

Please submit this form as soon as possible to to the NUS Equipment Manager for first aid supply
replenishment.

R3389010
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SCBA LOG
Site:
Location:
Dates of Investigation:
Date of Satisfactory Check-Out Date
User Use SCBA # (Yes/No - Initials) Cleaned

SCBA Performance Comments:

R3389010
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(ULTRA TWIN)
RESPIRATOR LOG
Site:
Location:
Dates of Investigation:
Date of Cleaned and Cartridges Changed Total
User Use Inspected Prior Prior to Use Hours On
To Use (Initials) (Yes/No) Cartridge
Site Manager Date
Return to HSO at Completion of Activity

R3389010
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ATTACHMENTB

INCIDENT REPORT
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INCIDENT REPORT

Report No.
Site: Project No.
Location:
Date of Report: Preparer’'s Name:

Name and Address of Injured:

SSN:

Years of Service:

Time of Present Job:

Age:
Sex:

Title/Classification:

Division/Department:

Date of Incident:

Incident Category:

Severity of Injury or llIness:

Amount of Damage: 3

Motor Vehicle

Chemical Exposure

Non-disabling

Property Damage

Near Miss

Time:
Fire
Other
__ Disabling
Fatality

Medical Treatment

Property Damage:

Estimated Number of Days Away from Job:

Nature of Injury or lliness:

Classification of Injury:

Fractures
Dislocations
Sprains
Abrasions
Lacerations

Punctures

Bites
Respiratory Allergy

Part of Body Affected:

Heat Burns
Chemical Burns
Radiation Burns
Bruises

Blisters

Toxic Respiratory
Exposure

Toxic Ingestion

Cold Exposure
Frostbite

Helat Stroke
Heat Exhaustion
Concussion

Faint/Dizziness

Toxic Respiratory

Dermal Allergy

Degree of Disability:

Date Medical Care was Received:

R3389010
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Where Medical Care was Received:
Address (if off site):

Incident Location

Causative agent most directly related to accident (object, substance, material, machinery, equipment,

conditions):

Was weather a factor?

Unsafe mechanical/physical/environmental condition at time of accident (Be specific):

Unsafe act by injured and/or others contributing to the accident (Be specific, must be answered):

Personal factors (improper attitude, lack of knowledge or skill, slow reaction, fatigue):

Level of personal protection equipment required in Site Safety Plan:

Modifications:

Was injured using required equipment:

R3389010
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If not, how did actual equipment use differ from plan?

What can be done to prevent a recurrence of this type of accident (modification of machine;

mechanical guards; correct environment; training)?

Detailed narrative description (how did accident occur, why; objects, equipment tools used,

circumstances, assigned duties). Be specific:

(Use back of sheet, as required)

Witnesses to accident:

Signature of Preparer

Signature of Site Manager

Department Appraisal and Recommendation

In your opinion, what actions or equipment contributed to this accident?

Your recommendation:

Date: Signature of Department Manager

R3389010
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FOR HEALTH AND SAFETY USE ONLY

Temporary Total Permanent Partial

Death or Permanent Total

Started losing time Part of Body
Returned to work Percent loss or
Time charge loss of use
Time charge

Compensation $ Medical
Other $ total
Name and Address Name and Address
of Hospital of Physician
cc:  OHSS

Administrative Manager

HSO

Medical Consultant

R3389010
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INCIDENT FOLLOW-UP

Date of Incident:

Name: Employee No.

Site:

Brief description of incident:

Qutcome of incident:

Physician’s recommendations:

Date returned to work:

ATTACH ANY ADDITIONAL INFORMATION TO THIS FORM
cc:  OHSS
Administrative Manager
HSO

Medical Consultant

R3389010
Health and Safety Plan B.B-5



CP-00402-3.05-10/1/90



CP-00402-3.05-10/1/90

ATTACHMENT C

OSHA POSTER

R3389010
Health and Safety Plan



CP-00402-3.05-10/1/90

R3389010
Health and Safety Plan



R3389010

Health and Safety Plan

CP-00402-3.05-10/1/90

JOB SAFETY & HEALTH

PROTECTION

The Occupational Safety and Health Act of 1970
provides job safety and health protection for workers by
promoting safe and healthful working conditions
throughout the Nation. Requirements of the Act include

the following:

All emolayers must 'urnish lo &moioyses empioyment é7a 3 pacz Jf
smaigyment Ire2 from reccgrized hEzarcs that are Zausitg or are inely i
zause 22aih of sgnous harm Ic smoioyess. Emplovers ~ust comoly witk
3coooaticrai sately 3nC neaih $i2ncards 1Ssued unaer the Act

Employees

Empoyess must comply wih & JcCucaliora: safety arc meailh iancarss.
fLIES, raculalicns anc Croers (ssued under (ne ACHhal 3pply 10 iner gwt
actlicns 3-C serguct 2n he oo

“he Dceucaonal Safety anc keaith Agministraten (CSHA) of the US

" Teosrtment of Laoor as i@ 37 ary responsiCility ‘or aomemistenng the

Act, OSFA 'ssu2s cooupatona: 3&'sly ang heallh siangards, and s
Campiiance Safety 270 beadh 0%cers Congusl ioos:'e irspecticns 13 nep
ensur2 compiiance wilh Ine Act.

The Act reguires thal 3 represeniative ¢f the employer arg a represaniatye
uirerized by e emoloyess Ge Jiven an JDpORUN:YY 10 accerpany ne
0SHA irspecior for fre purpose of aicing (re inspecticn.

Whers tnere 15 =0 authonzed amoloyee representatve, the CSHA
Corsliarce SHeer must corswt aih a reascnaole numcer ¢f 2malyees
SINCErMIGG SAEly 37C Reaiin STaIoNS in Mg workpiace.

Empicyess or thair ragreseniatives Nave (e ngni [0 fie 3 semoiaint with
1ne ~earest OSHA office recuestng an inspation il they bevsve unsale &
cnhealtrtyl candilicns 2wt :n heir workpiace. 0SHA wil wihnoid. 2n
reciest, names of employeas coreidining.

Tre Ac rovides al empioyees may Aot 28 J.5chasged o
g.szrmicaled 2gairst ‘0 3ny way lor Lling salety ang neath camolants 37
‘ar stherwise exerc:sing their Aignls uncer tre Act

Impicyees wno Celieve ey nave teen Ciscrminates :ganst may lle 3
camplaint wilh their tearesi GSRA cfice witnin 30 2ays of Te ailegec
ciscrminaiion.

It soon =specton OSHA teneves an 2moloyer nas wiolateg e ACl 3
clatian 3lieging sucr viclanans wil be -ssied to he empigyer. Exn

siuation will specity @ hime cencd within wrich ‘he alleged vigiation must
Je caorrected

The CSHA citation mus: Je prominently Zispiavea & ar nzar the oiace
of ailegeq viglaticn lor iFrse Jays. ar unlil 'S COITACied. whiCrever '3
later, 20 wam empicyees of cangers that may exisi therz.

Proposed Penalty

Tre Ac: arovides ‘or mandatory perailies agang: empicyvers 3 o W
$1.0CC for 2ach senous viclaten ang lor cchcnal oenaltes of up 10
$1.000 for esacn nonserigus violation. Penatiies 3 o 0 51,700 per day
may 02 aroposed for faiuse io correct wiolatiens wittin the Sragosec Ume
Je1i0d. Alsg. ary amployer wro willludy Cr raceatedly w0135 ing Act may
2e assassec penaities ol uo fo $10.2CC for 2ace suer womion.

Criminal cenail'es are also proviged for n e Act 47y wlul amatcn
*esylting in Jeath of an empicyee. uCon SInvict.on. § Zunisradle oy a fire
al not more than $10.2CC. or by impriscnment o net rere an Six
mantrs, or oy doih. Conviction of an emeicyer aner 2 kst convicien
goubtes Mmese maxmum penallies

Voluntary Activity

‘Wile oroviding cenallies ‘or viclations, the Act alsg e~zaurages 2ffents Ly
lacor and management. Cefere an GSHA ‘nstection, ic "2Quce warkolace
harards voluntanly ana o Sevelco and imorcve salery 37 ~2aih CICQRMS
in all workplaces and noustres. OSFA's Voluniary +3tecion 2ragrans
recogmize guistancing arfons f this nature. ;

Sue voluntary achion sroula niliaiy focus 97 fhe 2ecifcatien anc
alimination ¢f ~azaros that coulg cause cear. mury. <° illmess 1o
emplgyees ang supervisors. There are many pubi'c ang orvai
crganiztions nat can arowide inlormation 3nd aszistarce i s efon
regLesteq. Aisc, your local OSHA cffice 2an provige ccnsiceradie heig and
acvice on soiving safety and heailh SroDIems ar £ar -2'ar ¢2u '2 Ziher
sources for help such as iraining,

Consultation

Free consultative assistance. without citancn or Zenally '5 avaiaole 1o
employers. on request, through OSHA supcered crograms o most Stae
cegartments of lagor ¢ neaith.

More Information

Adgitional informaticn and
copies of the Act. secific
OSHA safety ara health
s@angargs. and diner
applicable requiations may be
gotzmed from your emplayer
of ‘rom the nearest OSHA
Aegianal Cffice n the
lollowing ‘ocanons:

Atianta. Georgia

Bastcn, Massacnusets
Chicage. illinois

Callas, Texas

Denver, Colorado

Kansas City, Missoun
New Yark, New ‘fork
Philagetphia, Pennsylvania
San “rancisco, Califomia
Seartte, Wasnington

Teleprone rumpers for rese
cffices. ang sadilicnai area
Tice ccations, are listed in
ire (e:eonone gireciory undes
e Uniled States Cegarment
of Lager in me Unitea States
Gavemment listing.

Washington. 0.C.
1988 (Revisea)
OSHA 2203

G e Lrughe

Ann Mclaughlin, Secretary of Laber

U.S. Department of Labor

Occupational Sakety and Health Agmintsreton

wwumnmuwWMim.‘nml-mmmmm[wami
In & conapicucuSs Discs wWhery Notices tn EMEICYEes e CuMcmariy posmed.

GO : 1988 0 - 219-64T
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ATTACHMENT D

FIRST AID POSTER
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+ American Red Cross

Police: (919) 466-3615
Fire Department: (919)466-3333
Doctor:

Ambulance: (919) 466-4419
Hospital: {(919)247-1616
Poison Control Center: 800-672-1097

irst Aid

BITES Animal Bites . Thoroughly wash the wound with
soap and water. Flush che area with running warer and apply a
sterile dressing. Immobilize affected parr until the victim has
been acended by a physician. See thar the animal is kept
alive and in quarantine. Obtain name and address of the owner
of the animal,

Insect Bites . Remove “‘stinger’ if present. Keep affected part
down below the level of the heart. Apply ice bag. For minor
bites and stings apply soothing lotions, such as calamine.

BURNS AND SCALDS Minor Burns DO NOT
APPLY VASELINE OR GREASE OF ANY KIND. Apply cold
water applications unul pain subsides. Cover with a dry, sterile
gauze dressing. Do not hr_eak blisters or remove tissue, Seck
medical attenton.

Severe Burns - Do not remove adhered particles of clothing. Do
not apply ice or immerse in cold water. Do not apply ointment,
Cover burns with thick sterile dressiags.

Seck medical artention

grease or vaseline.
Keep burned feer or legs elevated.
immediately.

Chemical Burns - Wash away the chemical soaked clocthing
with large amouars of warer. Remove victim's chemical soaked
clothing. If dry lime. brush away before flushing. Apply sterile
dressing and seck medical actention.

CRAMPS Symptoms . Cramps in muscles of abdomen and

extremines. Heat exhaustion may-also be presear.

Trearment - Same as for heat exhausuon,
CUTS Apply pressure with sterile gauze dressiog, and

elevare the area unril bleeding stops. Apply a bandage and seck
medical artention.

EYES  Foreign Objects - Keap the victim from rubbing his
his eye. Flusn the eye with water. If flushing fails to remove
the abject, apply a dry, protective dressing and consulta
physician.

Chemicals - Flood the eye thoroughly with warer for 15 minuces.

Cover the eye with a dry pad and seck medical artention.
FAINTING Keep the victim lying down. Loosen
tight clothing. If victim vomuts, roll him oato his side or turmn
his head to the side. !f necessary wipe out his mouth. Manrain
an open airmay Bathe his face gently with cool wacer. Unless
recovery is prompt, seck medical attention.

FRACTURES Deformirty of an injured part usually
means a fracrure. If fracrure is suspected, splinc the part, DO
'NOT ATTEMPT TO MOVE INJURED PERSON; scek medical

attention immediately.

FROSTBITE Symptoms - Just before frostbite occurs
skin may be flushed, then chaoge to white or grayish-yellow,

Pain may be felt carly then subsides. Blisters may appear,
affected part feels very cold and numb.

Treammett . Bring victim indoors. cover the frozen area, provide
extra clothing and blankers. Rewarm frozen area quickly by

immersion in warm water---NOT HOT WATER. DO NOT RUB
THE PART. Seek medical attention immediarcely.

HEAT EXHAUSTION Caused by exposure to heat
cither sun or indoors. Symptoms - Near normal body rtemp-
erarure. Skin is pale and clammy. Profuse swearing, tiredness,
weakness, headache, perhaps cramps, nausea, dizziness, and
possible fainting.

Treatment . Keep in lying position and raise vicum's fesrt,
Loosen clothing, apply cool wet cloths. If conscious, give sips of
salr water (1 teaspoon of salt per glass) over a period of one hour
If vomiting occurs, discontinue the salt water  Seek medical
arteation immediately.

SUNSTROKE Symproms . Body temperature is high
(106 degrees F or higher). Skin is hot, red, and dry. Pulse s
rapid and strong. Victim may be unconscious.

Treatment . Keep victim in lying position with head elevared.
Remove clathing and repeatedly sponge the bare skin with cool
water or rubbing aicohol. Seek medical attencion immediazely.

POISONING Call the poison control center for instruc-
tion on immediare care. [f victim becomes uncoascious, keesp the
airway open. [f breathiag stops give aruficial respuaton, by
mouth to mouth breathing. Call an emergency squad as soon as
possible.

POISON IVY Remove contaminated clothing, wash all
exposed areas thoroughly wich soap and water followed by
rubbing alcohol. [f rashis mild. apply calamuine or other soothing
skin lotion. If a severe reaction sccurs, seek medical attencion.

PUNCTURE WOUNDS It puncrure wound is deeper
than skin surface, scek medical attention. Secrious infection can
arise unless proper reatment is recervad.

SPRAINS  Elevate injured part ana apply ice bag or cold
packs. DO NOT SOAK IN HOT WATER [f pain and swelling
persist, seek medical attention.

UNCONSCIOUSNESS Never artem.pt to give any.
thing by mouth. Keep victim lying flar, maintain open airway
If victim is not breathing provide aruficial respirasion by mouth
to mouth breathing and call an emergency squad as soon as
possible.

R3389010
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ATTACHMENT E

EMERGENCY PHYSICIAN ACCESS PLAN
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EMERGENCY PHYSICIAN ACCESS PLAN

MCAS, CHERRY POINT, NORTH CAROLINA

(1

(2)

(3)

MONDAY THROUGH FRIDAY, 8:00 A.M. - 4:00 P.M. (Central Standard Time)

Dial the (412) 648-3240 number. When answered state that:
(@) you are calling from NUS Corporation;

(b) thisisan emergency call.

Program staff will be alerted how to contact the physician designated to provide

emergency coverage on that day. Collect calls will be accepted.

EVENINGS, WEEKENDS AND HOLIDAYS:

Dial the (412) 648-3240 number. An operator from the answering service will answer the
telephone. Do the following.
(a) Tell the operator that you are calling from NUS Corporation.
(b) Tell the operator that thisis an emergency call.
(c) Give heryour name.
(d) Give her the telephone number where the physician is to call. Be certain that she
has written the correct number (area code and seven digits).
(e) If you do not receive a call back within 15 minutes, place a second call to
(412) 648-3240.

Collect calls will be accepted.

SITUATIONS WHERE EMPLOYEE REQUIRES IMMEDIATE TRANSPORT TO A HOSPITAL:

If the situation is life-threatening, i.e., cardiac arrest or person not breathing, call the
emergency medical services system and transport the person to the nearest hospital with

advanced life support capabilities.

® Report the accident to the Site Safety Officer, and the Office Health and Safety
Supervisor
e Develop safe operating procedures to prevent a recurrence

® File incident report with HSO Pittsburgh, Pennsylvania

R33839010
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